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Novel pyrazoles of formula (I) wherein R 1 represents halogen, Ci-6 alkyl, C1-5 haloalkyl, C2-6 alkoxy, C1-4 alkylthio, C2-5 
alkenyloxy, C3-5 alkynyloxy, C2-6 (total carbon number) alkoxyalkyl, C2-6 (total carbon number) alkylthioalkyl, C]_5 haloalkoxy, C2-6 (total 
carbon number) alkoxyalkoxy, hydroxy or optionally substituted phenyl, R 2 represents hydrogen, halogen, C|_5 alkyl, C2-6 (total carbon 
number) alkoxyalkyl, C2-6 (total carbon number) alkylthioalkyl, C2-6 (total carbon number) alkylsulflnylalkyl, C2-6 (total carbon number) 
alkyisulfonylalkyl or Ci- 5 haloalkyl, R 3 represents hydrogen, C1-5 alkyl, -COR 4 , COOR 5 , CH(OR 6 ) 2 or CH2Si(R 7 )3, R 4 represents C|_ l0 
alkyl, Ci-6 haloalkyl, C2-6 alkenyl, optionally substituted C3-6 cycloalkyl, C2-6 (total carbon number) alkoxyalkyl, C2-6 (total carbon number) 
alkylthioalkyl, optionally substituted phenyl, Ci_$ haloalkyl, alkylamino, di~(Ci_6 alkyl)amino or optionally substituted phenylamino, R 5 
represents C1-7 alkyl, R 6 and R 7 represent Ci_6 alkyl, and n is 1, 2 or 3, and when n is 2 or 3, the corresponding number (n) of R l radicals 
may be the same or different, processes for preparing these compounds and their use as nematicides and anthelmintics. 
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NEMATICIDAL PYRAZOLES 

The present invention relates to novel pyrazoles, to processes for their preparation 
and to their use as nematicides and anthelmintics as well as to the intermediates for 
the preparation of pyrazoles. 

Specifically, 3-(2-Thienyl)-5-phenyl-lH-pyrazole has already been disclosed in Zh. 
Org. Khim., 15(1), 57-63, 1979, and 3-(2-thienyl)-5-(4-methoxyphenyI)-lH-pyrazole 
has been described in J. Electron Spectrosc. Relat. Phenom., 3 1(4), 317-21, 1983. 

However, it is neither described nor suggested in these publications that the aforesaid 
compounds have a nematicidal action. 

Moreover, a certain kind of insecticidal oxazole or thiazole derivatives have already 
been disclosed in WO 87/06429, and insecticidal bithienyl derivatives have been 
described in WO 86/05949. 

There have now been found novel pyrazoles of the formula (I) 



R 1 represents halogen, C,^ alkyl, C,_ 5 haloalkyl, C 2 ^ alkoxy, C,^ alkylthio, C 2 _ 5 
. alkenyloxy, C^ 5 alkynyloxy, C 2 ^ (total carbon number) alkoxyalkyl, C 2 ^ (total 
carbon number) alkylthioalkyl, C U5 haloalkoxy, C 2 . 6 (total carbon number) 
alkoxyalkoxy, hydroxy or optionally substituted phenyl, 




(i) 



wherein 
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R 2 represents hydrogen, halogen, C M alkyl, C 2 . 6 (total carbon number) alkoxy- 
alkyl, C 2 _ 6 (total carbon number) alkylthioalkyl, C 2 ^ (total carbon number) 
alkylsulfinylalkyl, C 2 ^ (total carbon number) alkylsulfonylalkyl or C,. 5 halo- 
alkyl, 

5 

R 3 represents hydrogen, C w alkyl, -COR 4 , -COOR 5 , CH(OR 6 ) 2 , or CH 2 Si(R 7 ) 3 , 

R 4 represents C M0 alkyl, C,^ haloalkyl, C 2 . 6 alkenyl, optionally substituted C 3 ^ 
cycloalkyl, C 2 . 6 (total carbon number) alkoxyalkyl, C 2 „ 6 (total carbon number) 
10 alkylthioalkyl, optionally substituted phenyl, C { . s alkylamino, di-(C,_ 6 

alkyl)amino or optionally substituted phenylamino, 

R 5 represents Cj_ 7 alkyl, 

1 5 R 6 and R 7 represent C,^ alkyl, and 

n is 1 , 2 or 3, and when n is 2 or 3, 

the corresponding number (n) of R 1 radicals may be the same or different. 
20 (i) When R 3 is not H, the compound of the above formula (I) can exist as a mix- 

ture of the following positional isomers 




<X l > T 

wherein R\ R 2 , R 3 and n are as defined above, 
25 and 

(Rl V^ L li * (lb) 



(la) 
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wherein R , R , R" and n are as defined above. 

5 (ii) When R 3 is H, the compound of the above formula (I) can exist as a mixture 
of the following tautomers: 



10 




(Ic) 



15 



20 



wherein R 1 , R 2 and n are as defined above, 



and 




(Id) 



wherein R , R and n are as defined above. 



The compounds of formula (I) can be obtained by a process in which 



25 a) when R 3 is hydrogen : 



compounds of the formula 



(R')n 



(ii) 
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wherein R 1 and n are as defined above, 

are reacted with a compound of the formula 

5 

NH 2 -NH 2 (III) 

in the presence of suitable diluent, and if appropriate, in the presence of an acid 
catalyst, 

10 

or 

b) when R 3 is hydrogen : 

compounds of the formula 

15 




R 2 



wherein R\ R 2 and n are as defined above, 

20 

are reacted with the aforementioned compound of the formula (III) in the presence of 
suitable diluent, and if appropriate, in the presence of an acid catalyst, 



or 

25 



when R 3 is a radical as defined above but other than hydrogen : 



30 compounds of formula 
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H 




wherein R 1 , R 2 and n are as defined above, 

are reacted with compounds of the formula 

R 3 -X (VI) 

wherein R 3 is a radical as defined above but other than hydrogen, and X is halogen, 
in the presence of suitable diluent , and if appropriate, in the presence of an acid 
binding agent, 

or 



d) compounds of the formulae 




(R 1 ) 




(Vila) 



(Vllb) 



wherein R 1 , R\ R 3 and n are as defined above, 
are oxidized. 



or 
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e) when R 2 is alkylsulfmylalkyl or alkylsulfonylalkyl : 
compounds of the formula 

5 



10 




(VIII) 



S-(CH 2 ) q H 

wherein R 1 , R 3 and n are as defined above, p is 1, 2 or 3, q is 1, 2, 3, 4 or 5, and 2 < 
1 5 p+q < 6, are oxidized. 

The compounds of formula (I) according to the present invention have strong 
nematicidal activities and anthelmintic activities. In particular, they exhibit a very 
excellent nematicidal and anthelmintic effects as compared with the aforesaid well- 
20 known 3-(2-thienyl)-5~phenyl-lH-pyrazole and 3-(2-thienyl)-5-(4- methoxyphenyl)- 
lH-pyrazole, and also have a good affinity for crops and mammals. Accordingly, the 
compounds of the present invention are very useful as nematicides and anthelmintics. 

In this specification, the "halogen" and the halogen in the "haloalkyl" and the "halo- 
25 alkoxy" means fluoro, chloro, bromo or iodo. 

The "alkyl" may be straight-chain or branched, and includes, for example, methyl, 
ethyl, propyl, isopropyl, n-, iso-, sec- or tert-butyl, n-, iso-, neo- or tert-pentyl, n- or 
isohexyl, heptyl, octyl, nonyl and decyl. 

30 
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The "haloalkyl" may be straight-chain or branched, and includes, for example, 
chloromethyl, 2-chloroethyl, trifluoromethyl, 2,2,2-trifluoroethyl and 2,2,3,3-tetra- 
fluoropropyl. 

The "alkoxy" may be straight-chain or branched, and includes, for example, ethoxy, 
propoxy, isopropoxy, n-, iso-, sec- or tert-butoxy, pentyloxy and hexyloxy. 

The "alkylthio" may be straight-chain or branched, and includes, for example, meth- 
ylthio, ethylthio, propylthio, isopropylthio, and n-, iso-, sec- or tert-butylthio. 

The M alkenyloxy M includes, for example, vinyloxy, allyloxy, 1-propenyloxy, iso- 
propenyloxy and 1-, 2- or 3-butenyloxy. 

The "alkynyloxy" includes, for example, propargyloxy. The "alkoxyalkyl" includes, 
for example, methoxymethyl,ethoxymethyl, propoxymethyl, isopropoxy methyl, n-, 
iso-, sec- or tert-butoxymethyl, and n-, iso-, sec-, tert- or neo-pentoxymethyl. 



The "alkylthioalkyl" includes, for example, methylthiomethyl, ethylthiomethyl, 
propylthiomethyl, isopropylthiomethyl, n-, iso-, sec- or tert-butylthiomethyl, n-, iso-, 
sec-, tert- or neo-pentylthiomethyl, and methylthioethyl. 

The "haloaikoxy" includes, for example, difluoromethoxy, trifluoromethoxy, chloro- 
difluoromethoxy, 2,2,2-trifluoroethoxy and 2,2,3,3-tetrafluoropropyloxy. 

The "alkoxyalkoxy" includes, for example,methoxymethoxy and ethoxy methoxy. 

The "alkylsuifinylalkyl" includes, for example, methylsulfinylmethyl, ethylsulfinyl 
methyl,propylsulfinylmethyUisopropylsulfinylmethyl and methylsulfinylethyl. 

The "alkylsulfonylalkyl" includes, for example, methylsulfonylmethyl, etiiylsulfonyl 
methyl, propylsulfonylmethyl, isopropylsulfonylmethyl and methylsulfonylethyl. 



m 
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The "cycloalkyl" includes, for example, cyclopropyl, cyclobutyl, cyclopentyl and 
cyclohexyL 

The "fluoro-substituted cyclopropyl" includes, for example,2,2-difluorocyclopropyl. 

The "optionally substituted phenyl" includes, for example, phenyl, 4-fluorophenyl, 4- 
trifluoromethylphenyl, 4-chlorophenyl, 4-trifluoromethoxyphenyl, (4-fluorophenyl)- 
phenyl and (4-trifluoromethylphenyl)phenyl. 

The "alkylamino" includes, for example, methylamino, ethylamino, propyiamino, 
isopropylamino, n-, iso-, sec- or tert-butylamino, and n-, iso-, sec-, tert- or neo-pen- 
tylamino. 

The "dialkylamino" includes, for example, dimethylamino, diethylamino and di(n- or 
iso-)propylamino. 

The "optionally substituted phenylamino" includes, for example, phenylamino, 4- 
fluorophenylamino, 4-chlorophenylamino and 4-trifluoromethylphenylamino. 

Among the compounds of the formula (I), according to the invention, preferred com- 
pounds are those in which: 

R 1 represents fluoro, chloro, bromo, iodo, C M alkyl, C,_ 3 haloalkyl, C 2 ^ alkoxy, 
C,_ 3 alkylthio, C 2 _ 3 alkenyloxy, C 3 _4 alkynyloxy, C 2 ^ (total carbon number) 
alkoxyalkyl, C 2 ^, (total carbon number) alkylthioalkyl, C } . 3 haloalkoxy, C 2 ^ 
(total carbon number) alkoxyalkoxy, hydroxy, optionally halogen-substituted 
phenyl or optionally C,_ 3 alkyl-substituted phenyl, 

R 2 represents hydrogen, fluoro, chloro, bromo, C M alkyl, C 2 ^ (total carbon num- 



ber) alkoxyalkyl, C 2 ^ (total carbon number) alkylthioalkyl, C 2 _4 (total carbon 
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number) alkylsulfinylalkyl, C 2 ^ (total carbon number) alkylsulfonylalkyl or 
C,. 3 haloalkyl, 

R 3 represents hydrogen, C,_ 5 alkyl 5 -COR 4 , -COOR 5 , CH(OR 6 ) 2 or CH 2 Si(R 7 ) 3 , 

R 4 represents alkyl, haloalkyl, C 2 . 3 alkenyl, cyclopropyl, fluoro-substi- 
tuted cyclopropyl, C 2 ^ (total carbon number) alkoxyalkyl, C 2 ^ (total carbon 
number) alkylthioalkyl, optionally halogen-substituted phenyl, optionally C,_ 3 
fluoroalkyl-substituted phenyl, C,_ 3 alkylamino, di-(C^ alkyl)amino or op- 
tionally chloro-substituted phenylamino, 

R 5 represents C U5 alkyl, 

R 6 and R 7 represent C 1-4 alkyl, and 

n is 1, 2 or 3, and when n is 2 or 3, R l radicals may be the same or different. 



Particularly preferred compounds of the formula (I) are those in which: 

R l represents fluoro, chioro, bromo, iodo, C,^ alkyl, fluoro-substituted C,_ 3 alkyl, 
C 2 . 3 alkoxy, C U2 alkylthio, allyloxy, propargyloxy, C 2 . 3 (total carbon number) 
. alkoxyalkyl, C 2 . 3 (total carbon number) alkylthioalkyl, fluoro-substituted C N3 
alkoxy, C 2 . 3 (total carbon number) alkoxyalkoxy, hydroxy or optionally 
fluoro- or methyl-substituted phenyl. 

R 2 represents hydrogen, fluoro, chloro, bromo, C M alkyl, C 2 . 3 (total carbon num- 
ber) alkoxyalkyl, C 2 _ 3 (total carbon number) alkylthioalkyl, C 2 . 3 (total carbon 
number) alkylsulfinylalkyl, C 2 . 3 (total carbon number) alkylsulfonylalkyl or 
fluoro-substituted C,_ 3 alkyl, 



represents hydrogen, C,^ alkyl, -COR 4 , -COOR 5 , CH(OR 6 ) 2 or CH 2 Si(R 7 ) 3 , 



• 



# 
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10 



R 4 represents C,_ 5 alkyl, C M haloalkyl, C 2 _ 3 alkenyl, cyclopropyl, fluoro-substi- 
tuted cyclopropyl, C 2 _ 3 (total carbon number) alkoxyalkyl, C 2 _ 3 (total carbon 
number) alkylthioalkyl, optionally fluoro-substituted phenyl, optionally tri- 
fluoromethyl-substituted phenyl, C,_ 2 alkylamino, di-(Cj_ 2 alkyl)amino or op- 
tionally para-chloro-substituted phenylamino, 

R 5 represents C M alkyl, 

R 6 represents C,. 2 alkyl, 

R 7 represents methyl and 

n is 1 , 2 or 3, and when n is 2 or 3, R l radicals may be the same or different. 

For example, when l-(4-chlorophenyl)-3-(2-thienyl)-2-propyn-l-one and hydrazine 
are used as the starting materials in the above-described method (a) for preparing a 
compound of formula (I), the preparation method (a) is represented by the following 
reaction formula: 
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0 



5 




For example, when l-(4-chlorophenyl)-3-(2-thienyl)-l,3-propanedione and hydrazine 
1 0 are used as the starting materials in the above-described method (b) for preparing a 
compound of formula (I), the preparation method (b) is represented by the following 
reaction formula: 



0 0 




20 



For example, when 3-(2-thienyl)-5-(4-chlorophenyI)-lH-pyrazole and acetyl chloride 
are used as the starting materials in the above-described method (c) for preparing a 
compound of formula (I), the preparation method (c) is represented by the following 
reaction formula: 

25 



30 
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For example, when 3-(4-chlorophenyl)-5-(2-thienyi)-pyrazoline is used as the start- 
ing material and oxidized with the aid of active manganese dioxide in the above-de- 
scribed method (d) for preparing a compound of formula (I), the preparation method 
(d) is represented by the following reaction formula: 

5 




10 For example, when 3-(4-chlorophenyl)-4-methylmercapto-methyl-5-(2-thienyl)-lH- 
pyrazole is used as the starting material and oxidized with the aid of hydrogen per- 
oxide in the above-described method (e) for preparing a compound of formula (I) in 
which R 2 is alkylsulfinyl or alkylsulfonyl, the preparation method (e) is represented 
by the following reaction formula: 




The compound of formula (II) used as a starting material in the above-described 
preparation method (a) is a novel compound which has not been described in the lit- 
erature of the prior art. Generally, the compounds of formula (II) may be prepared, 
for example, by the preparation method (f) described below. 
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Preparation method (f) : 

A method which comprises oxidizing a compound of the formula 




wherein R 1 and n are as defined above. 

The compounds of the above formula (X) are novel compounds which have not been 
described in the literature of the prior art, and may be prepared, for example, by the 
preparation method (g) described below. As compounds of formula (X) in which R 1 
is hydrogen, l-(phenyl)-3~(2-thienyl)-2-propyn-l-ol is described in J. Org. Chem., 
63(4), 1109-1118 (1998), and l-(4-methoxyphenyl)-3-(2-thienyl)-2-propyn-l-ol is 
described in J. Chem. Res., Synop. (1), 4-5 (1995). 



Preparation method (g) : 

A method which comprises reacting a compound of the formula 




wherein R 1 and n are as defined above, 



with a compound of the formula 




(XII) 



Typical examples of the compounds of the above formula (X) are as follows: 
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15 



20 



25 



1 -(2-Fluorophenyl)-3-(2-thienyl)-2-propyn- 1 -ol, 

l-(2-chlorophenyl)-3-(2-thienyl)-2-propyn-l-ol, 

1 -(2-trifluoromethylphenyi)-3-(2-thienyl)-2-propyn- 1 -ol, 

l-(3-chlorophenyl)-3-(2-thienyl)-2-propyn-l-ol, 

1 -(3-methylphenyl)-3-(2-thienyl)-2-propyn-l -ol, 

l-(4-fluorophenyl)-3-(2-thienyl)-2-propyn-l-ol, 

1 -(4-chlorophenyl)-3-(2-thienyl)-2-propyn- 1 -ol, 

1 -(4-bromophenyl)-3-(2-thienyl)-2-propyn-l -ol, 

1 -(4-iodophenyl)-3-(2-thienyI)-2-propyn-l -ol, 

1 -(4-methy Ipheny l)-3 -(2-thieny l)-2-propyn-l-ol, 

1 -(4-ethylpheny l)-3-(2-thieny l)-2-propyn- 1 -ol, 

l-(4-propylphenyl)-3-(2-thienyl)-2-propyn-l-ol, 

1 -(4-isopropy lphenyl)-3-(2-thienyl)-2-propyn- 1 -ol, 

1 -(4-butylphenyl)-3-(2-thieny l)-2-propyn- 1 -ol, 

l-(4-tert-butylphenyi)-3-(2-thienyl)-2-propyn-l-ol, 

1 -(4-trifluoromethylphenyI)-3-(2-thienyl)-2-propyn- 1 -ol, 

1 -(4-ethoxyphenyl)-3-(2-thienyl)-2-propyn- 1 -ol, 

l-(4-propoxyphenyl)-3-(2-thienyl)-2-propyn-l-ol, 

1 -(4-methylmercaptophenyl)-3-(2-thienyl)-2-propyn-l -ol, 

1 -(4-ally loxy pheny l)-3 -(2-thieny l)-2-propy n- 1 -ol, 

1 -(4-propargyloxypheny i)-3-(2-thienyl)-2-propyn- 1 -ol, 

1 -(4-methoxymethylphenyl)-3 -(2-thieny l)-2-propyn- 1 -ol, 

1 -(4-ethoxymethy Ipheny l)-3-(2-thienyl)-2-propyn- 1 -ol, 

1 -(4-methylmercaptomethylphenyl)-3 -(2-thieny l)-2-propyn- 1 -ol, 

1 -(4-difluoromethoxyphenyl)-3-(2-thienyl)-2-propyn- 1 -ol, 

1 -(4-trifluoromethoxyphenyi)-3-(2-thienyl)-2-propyn-l -ol, 

l-[4-(2,2,2-trifluoroethoxy)phenyl]-3-(2-thienyl)-2-propyn-l-ol, 

l-[4-(2,2,3,3-tetrafluoropropyloxy)phenyl]-3-(2-thienyl)-2-propyn-l-ol, 

I -(4-methoxymethoxyphenyl)-3-(2-thienyl)-2-propyn- 1 -ol, 

1 -(4-hy droxy pheny l)-3 -(2-thieny l)-2-propyn-l-ol, 

l-(4-pheny Ipheny l)-3-(2-thienyl)-2-propyn-l-ol, 
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l-[4-(4-fluorophenyl)phenyl]-3-(2-thienyl)-2-propyn-l-ol, 

1 -[4-(4-methylphenyl)phenyl]-3-(2-thienyl)-2-propyn- 1 -ol, 

l-(2,4-dichlorophenyl)-3-(2-thienyl)-2-propyn-l-ol, 

l-(3,4-dichlorophenyl)-3-(2-thienyl)-2~propyn-l-ol, 

1 -(3,5-dichlorophenyl)-3-(2-thienyl)-2-propyn-l -ol, 

1 -(2 5 6-difluorophenyl)-3-(2-thienyl)-2-propyn-l -ol, 

1 -(2,4-difluorophenyl)-3-(2-thienyl)-2-propyn- 1 -ol, 

1 -(3,4-difluorophenyl)-3-(2-thienyl)-2-propyn-l -ol, 

l-(2,4,6-trifluorophenyl)-3-(2-thienyl)-2-propyn-l-ol, 

l-(2,4,6-trichlorophenyl)-3-(2-thienyl)-2-propyn-l-ol, and 

1 -(2,6~difluoro-4-trifluoromethylphenyl)-3-(2-thienyl)-2-propyn" 1 -ol. 

The compounds of the above formula (XI) are also novel compounds which have not 
been described in the literature of the prior art, and may be prepared, for example, by 
the preparation method (h) described below. 

As _compo.unds._of formula„(XI) in which R 1 is hydrogen. 4-chloro or 4-methoxy, 1 -_ 
(phenyl)-2-propyn-l-ol, 1 -(4-chlorophenyl)-2-propyn- 1 -ol and 1 -(4-methoxyphenyl)- 
2-propyn-l-ol are described in J. Am. Chem. Soc, 69, 2017 (1947). 

Preparation method (h) : 

A method which comprises reacting a compound of the formula 




(XIII) 



wherein R' and n are as defined above, 



with a compound of the formula 
HOC-Si(CH 3 ) 3 



(XIV) 
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In the above-described preparation method (h), the compounds of formulae (XIII) 
and (XIV) are compounds which are well known in the field of organic chemistry, 
and may readily be prepared by any well-known method. 

Typical examples of the compounds of the above formula (XI) are as follows: 

1 -(2-Fluorophenyl)-2-propyn- 1 -ol, 

1 -(2-chlorophenyl)-2-propyn- 1 -ol, 

1 -(2-trifluoromethylphenyl)-2-propyn- 1 -ol, 

1 -(3-chlorophenyl)-2-propyn-l -ol, 

1 -(3 -methylpheny I)-2-propyn- 1 -ol, 

1 -(4-fluorophenyl)-2-propyn- 1 -ol, 

1 -(4~bromophenyl)-2-propyn-l -ol, 

1 -(4-iodopheny l>2-propyn- 1 -ol, 

1 -(4-methylphenyl)-2-propyn- 1 -ol, 

1 -(4-ethylphenyl)-2-propyn- 1 -ol, 

1 -(4-propy lphenyl)-2-propyn- 1 -ol, 

1 -(4-isopropy lpheny l)-2-propyn- 1 -ol, 

1 -(4-butyIphenyl)-2-propyn- 1 -ol, 

1 -(4-tert-butylphenyl)-2-propyn- 1 -ol, 

1 -(4-trifluoromethylpheny l)-2-propyn- 1 -ol, 

1 -(4-ethoxyphenyl)-2-propyn- 1 -ol, 

1 -(4-propoxyphenyl)-2-propyn- 1 -ol, 

1 -(4-methylmercaptophenyl)-2-propyn- 1 -ol, 

1 -(4-allyloxyphenyl)-2-propyn- 1 -ol, 

1 -(4-propargy loxypheny l)-2-propy n- 1 -ol, 

1 -(4-methoxymethylphenyl)-2-propyn- 1 -ol, 

1 -(4-ethoxymethylphenyl)-2-propyn- 1 -ol, 

1 -(4-methylmercaptomethylphenyl)-2-propyn-l -ol, 

1 -(4-difluoromethoxypheny l)-2-propyn- 1 -ol. 
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1 -(4-trifluoromethoxyphenyl)-2-propyn- 1 -ol, 

1 -[4-(2,2,2-trifluoroethoxy)phenyl]-2-propyn- 1 -ol, 

l-[4-(2,2,3,3-tetrafluoropropyloxy)phenyI]-2-propyn-l-ol, 

1 -(4-methoxymethoxyphenyl)-2-propyn- 1 -ol, 

1 -(4-hydroxyphenyl)-2-propyn-l -ol, 

1 -(4-phenylphenyl)-2-propyn- 1 -ol, 

l-[4-(4-fluorophenyl)phenyl]-2-propyn-l-ol, 

1 -[4-(4-methylphenyl)phenyl]-2-propyn- 1 -ol, 

1 -(2,4-dichloropheny l)-2-propyn- 1 -ol, 

1 -(3,4-dichlorophenyl)-2-propyn- 1 -ol, 

1 -(3 ,5-dichloropheny l)-2-propyn- 1 -ol, 

1 -(2,6-difluorophenyl)-2-propyn- 1 -ol, 

1 -(2,4-difluorophenyl)-2-propyn- 1 -ol, 

1 -(3,4-difluorophenyl)-2-propyn- 1 -ol, 

l-(2,4,6-trifluorophenyl)-2-propyn-l-ol, 

1 -(2,4,6-trichloropheny l)-2-propyn- 1 -ol, and 

1 -(2 ? 6 : difl -ol. 

The compounds of the above formula (II) are novel compounds which have not been 
described in the literature of the prior art. l-(Phenyl)-3-(2-thienyl)-2-propyn-l-one 
and l-(4-methoxyphenyl)-3-(2-thienyl)-2-propyn-l-one, which correspond to the 
compounds of formula (II) wherein R l is hydrogen or methoxy, are described in 
Japanese Patent Kokai Publication Sho 56-123904, and the compounds of formula 
(II) may be prepared by the preparation method described in the aforementioned 
Japanese Patent Kokai Publication Sho 56-123904. 

Typical examples of the compounds of the above formula (II) are as follows: 

1 -(2-Fluorophenyl)-3-(2-thienyl)-2-propyn- 1 -one, 
1 -(2-chlorophenyl)-3-(2-thieny l)-2-propyn- 1 -one, 
1 -(2-trifluoromethylphenyl)-3-(2-thieny l)-2-propyn- 1 -one, 
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1 -(3-chlorophenyl)-3-(2-1iiienyl)-2-propyn-l -one, 

1 -(3-methylphenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-fluorophenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-chlorophenyl)-3-(2-thieny l)-2-propyn- 1 -one, 

1 -(4-bromophenyl)-3-(2-thienyl)-2-propyn-l -one, 

1 -(4-iodophenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-methylphenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-ethy Ipheny l)-3 -(2-thieny l)-2-propy n- 1 -one, 

1 -(4-propylpheny l)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-isopropy Ipheny l)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-buty Ipheny l)-3 -(2-thieny I)-2-propyn- 1 -one, 

1 -(4-tert-butylpheny l)-3-(2-thieny l)-2-propyn- 1 -one, 

1 -(4-trifluoromethy Ipheny l)-3 -(2-thieny l)-2-propyn-l -one, 

1 -(4-ethoxyphenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

l-(4-propoxyphenyl)-3-(2-thienyl)-2-propyn-l-one, 

1 -(4-methylmercaptophenyl)-3-(2-thieny l)-2-propy n- 1 -one, 

1 -(4-allyloxyphenyl)-3 -(2-thieny l)-2-propyn- 1 -one, 

1 -(4-propargyloxyphenyl)-3 -(2-thieny l)-2-propyn- 1 -one, 

1 -(4-methoxyme thy Ipheny l)-3 -(2 -thienyl)-2-propyn- 1 -one, 

1 -(4-ethoxymethylphenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-methylmercaptomethylpheny l)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-difluoromethoxyphenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-trifluoromethoxyphenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -[4-(2,2,2-trifluoroethoxy)phenyl]-3-(2-thienyl)-2-propyn- 1 -one, 

1 -[4-(2,2,3,3-tetrafluoropropyloxy)phenyl]-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(4-methoxymethoxyphenyl)-3-(2-thienyl)-2-propy n- 1 -one, 

1 -(4-hydroxypheny l)-3 -(2-thieny l)-2-propyn- 1 -one, 

1 -(4-pheny Ipheny l)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -[4-(4-fluorophenyl)phenyl]-3-(2-thienyl)-2-propyn- 1 -one, 

1 -[4-(4-me thy Ipheny l)phenyl]-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(2,4-dichloropheny l)-3-(2-thieny l)-2-propy n- 1 -one, 
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1 -(3 ,4-dichloropheny l)-3 -(2-thieny l)-2-propyn- 1 -one, 

l-(3 5 5-dichlorophenyl)-3-(2-thienyl)-2-propyn-l-one, 

1 -(2,6-difluorophenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(2,4-difluorophenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

l-(3,4-difluorophenyl)-3-(2-thienyl)-2-propyn-l-one, 

1 -(2,4,6-trifluorophenyl)-3-(2-thienyl)-2-propyn- 1 -one, 

1 -(2,4,6-trichlorophenyl)-3-(2-thienyl)-2-propyn- 1 -one, and 

l-(2,6-difluoro-4-trifluoromethylphenyl)-3-(2-thienyl)-2-propyn-l-one. 

Within the scope of the compound of formula (IV) used as a starting material in the 
above-described preparation method (b), a compound in which R l is para-chloro, 
namely l-(4-chlorophenyl)-3-(2-thienyl)-l,3-propanedione, is a well-known com- 
pound which is disclosed, for example, in J. Amer. Chem. Soc, Vol. 72, 5219 
(1950). However, the compounds of formula (IV) may generally be prepared by the 
preparation method (i) described below. 

Preparation method (i) : 

A method which comprises reacting a compound of the formula 



R is C,_ 6 alkyl, and R 1 and n are as defined above, with a compound of the formula 



wherein Ar is 



or 




n 





(XVI) 



wherein Ar 'is 
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and R 1 , R 2 and n axe as defined above. 

The above-described method (i) for preparing the compounds of formula (IV) may be 
10 carried out according to the procedure described in Organic Synthesis Collective VoL 
III, 251. 

In the above-described preparation method (i), formula (XV) represent the formula 




(XV-a) 



wherein R, R 1 and n are as defined above, 
or 

20 




(XV-b) 



wherein R is as defined above, 

and formula (XVI) represents the formula 

25 



or 




(XVI-a) 



(XVI-b) 



30 
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These compounds of formulae (XV-a), (XV-b), (XVI-a) and (XVI-b) are compounds 
which are well known in the field of organic chemistry, and may readily be prepared 
by any well-known method. 

Typical examples of the compounds of the above formula (IV) are as follows: 
1 -(2-Fluorophenyl)-3-(2-thienyl)-l ,3-propanedione, 
1 -(2-chlorophenyl)-3 -(2-thieny 1)- 1 ,3 -propanedione, 
1 -(2-trifluoromethylphenyl)-3>(2-thienyl)-l ,3-propanedione, 
l-(3-chlorophenyl)-3-(2-thienyl)-l,3-propanedione, 
l-(3-methylphenyl)-3~(2-thienyl)-l,3-propanedione, 
l-(4-fluorophenyl)-3~(2-thienyl)-l,3-propanedione, 
1 -(4-bromophenyl)-3 -(2 -thienyl)-! ,3 -propanedione, 
1 -(4-iodophenyl)-3-(2-thienyl)- 1 ,3 -propanedione, 
1 -(4-methylphenyl)-3-(2-thienyl)-l ,3 -propanedione, 
1 -(4-ethylphenyl)-3-(2-thienyl)-l ,3-propanedione, 
1 -(4-propyiphenyl)-3-(2-thienyl)-l ,3 -propanedione, 
l-(4-isopropylpheny0 

1 -(4-butylphenyI)-3-(2-thienyl)-l ,3 -propanedione, 

1 -(4-tert-butylphenyl)-3-(2-thienyl)-l ,3 -propanedione, 

1 -(4-trifluoromethylphenyl)-3-(2-thienyl)-l ,3 -propanedione, 

1 -(4-ethoxyphenyl)-3-(2-thienyl)- 1 ,3-propanedione, 

1 -(4-propoxypheny l)-3-(2-thienyl)- 1 ,3-propanedione, 

1 -(4-methylmercaptophenyl)-3-(2-thienyl)-l ,3-propanedione, 

1 -(4-allyloxyphenyl)-3-(2-thienyl)-l ,3-propanedione, 

1 -(4-propargyloxyphenyl)-3-(2-thienyl)-l ,3-propanedione, 

1 -(4-methoxymethylphenyl)-3-(2-thienyl> 1 ,3-propanedione, 

1 -(4-ethoxymethylphenyl)-3-(2-thienyl)-l ,3-propanedione, 

1 -(4-methylmercaptomethylphenyl)-3 -(2 -thienyl)-! ,3-propanedione, 

1 -(4-difluoromethoxyphenyl)-3-(2-thienyl)- 1 ,3-propanedione, 

l-(4-trifluoromethoxyphenyl)-3-(2-thienyl)-l,3-propanedione, 

l-[4-(2,2,2-trifluoroethoxy)phenyl]-3-(2-thienyl)-l,3-propanedione, 
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1 -[4-(2,2,3,3-tetrafluoropropyloxy)phenyI]-3-(2-thienyI) 1 ,3propanedione, 

1 -(4-methoxymethoxyphenyl)-3~(2-thienyl)- 1 ,3-propanedione, 

l-(4-hydroxyphenyl)-3-(2-thienyl)-l,3-propanedione, 

1 -(4-phenylphenyl)-3-(2-thienyI)-l ,3-propanedione, 

l-[4-(4-fluorophenyl)phenyl]-3-(2-thienyl)-l,3-propanedione 5 

1 -[4-(4-methylphenyl)phenyl]-3-(2-thienyl)-l ,3-propanedione, 

1 -(2,4-dichlorophenyl)-3-(2-thienyl)- 1 ,3-propanedione, 

l-(3,4-dichlorophenyl)-3-(2-thienyl)-l,3-propanedione, 

1 -(3,5-dichlorophenyl)-3-(2-thienyl)-l ,3-propanedione, 

1 -(2,6-difluorophenyl)-3-(2-thienyl)- 1 ,3-propanedione, 

1 -(2,4-difluorophenyl)-3-(2-thienyl> 1 ,3 -propanedione, 

1 -(3 ,4-difluoropheny l)-3-(2-thieny 1)- 1 ,3 -propanedione, 

l-(2,4,6-trifluorophenyl)-3-(2-thienyl)-l,3-propanedione, 

1 -(2,4,6-trichlorophenyI)-3-(2-thienyl)- 1 ,3-propanedione, 

1 -(2,6-difluoro-4-trifluoromethy lphenyl)-3-(2-thieny 1)- 1 ,3-propanedione, 

1 -(4~chlorophenyl)-2-fluoro-3-(2-thienyl)-l ,3-propanedione, 

1 -(4-fluorophenyl)-2-methyl-3-(2-thienyl)- 1 ,3-propanedione, 

1 -(4-chlorophenyl)-2-methyl-3-(2-thienyl)- 1 ,3-propanedione, 

1 -(4-chlorophenyl)-2-methyl~3-(2-thienyl)- 1 ,3-propanedione, 

1 -(4-chlorophenyl)-2~ethy l-3-(2-thieny 1)- 1 ,3-propanedione, 

1 -(4-chloropheny l)-2-propy 1-3 -(2-thieny 1)- 1 ,3-propanedione, 

1 -(4-chloropheny l)-2-methoxymethyl-3-(2-thienyl)- 1 ,3-propanedione, 

1 -(4-chlorophenyl)-2-methy lmercaptomethyl-3thienyl) 1 ,3propanedione, 

1 -(4-chlorophenyl)-2-methylsulinylmethyl-3-(2-thienyl 1 ,3propanedione, 

1 -(4-chloropheny l)-2-methylsulfonylme thy 1-3 -(2thienyl) 1 ,3propanedione, 

1 -(4-chlorophenyl)-2-(2,2,2-trifluoroethyl)-3-(2-thienyl)-l ,3-propanedione, and 

1 -(4-chlorophenyl)-2-(2,2,3,3-tetrafluoropropyl)-3-(2-thienyl)- 1 ,3-propanedione. 

Within the scope of the compound of formula (IV) used as a starting material in the 
above-described preparation method (b), the compounds of the formula 
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wherein R l and n are as defined above, and R 22 represents C,_ 5 alkyl, C 2 ^ (total carbon 
number) alkoxyalkyl, C 2 _ 6 (total carbon number) alkylthioalkyl, C 2 ^ (total carbon 
number) alkylsulfinylalkyl, C 2 ^ (total carbon number) alkylsulfonylalkyl or 
10 haloalkyl,may also be prepared by the preparation method (j) given below. 

Preparation method (j) : 

A method which comprises reacting a compound of the formula 



15 




(IV-b) 



wherein R 1 and n are as defined above, with a compound of the formula 
R 22 -X (XVII) 
20 wherein R 22 is as defined above, and X is halogen. 

The compounds of the above formula (IV-b) may be prepared by the above-described 
preparation method (i), and the compounds of the above formula (XVII) are com- 
pounds which are well known in the field of organic chemistry. 

25 

Typical examples of the compounds of the above formula (IV-a) are as follows: 

1 -(4-Fluorophenyl)-2-methyl-3-(2-thienyl)- 1 ,3-propanedione, 
1 -(4-chlorophenyl)-2-methyl-3-(2-thienyl)-l ,3-propanedione, 
30 l-(4-chlorophenyl)-2-ethyl-3-(2-thienyl)-l ,3-propanedione, 

l-(4-chlorophenyl)-2-propyI-3-(2-thienyl)- 1 ,3-propanedione, 
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1 -(4-chloropheny l)-2-methoxymethyl-3-(2-thienyl)- 1 ,3-propanedione, 
1 -(4-chloropheny l)-2-methy lmercaptomethyl-3-thienyl) 1 ,3propanedione, 
1 -(4-chloropheny l)-2-methy Isulfiny lmethyl-3-(2-thienyl) 1 ,3propanedione, 
1 -(4-chloropheny I)-2-methy lsulfonylmethyl-3-(2thienyl) 1 ,3propanedione, 
1 -(4-chloropheny l)-2-(2,2,2trifluoroethy 1)3 (2thienyl) 1 ,3propanedione,and 
1 -(4-chlorophenyl)-2(2,2,3,3tetrafluoropropyl)-3-(2thienyl) 1 ,3propanedione. 

In the above-described preparation method (c), the compound of formula (V) used as 
a starting material comes under the category of the compounds of formula (I) ac- 
cording to the present invention, and typical examples thereof are shown in Table 1 
which will be given later. 

The compound of formula (IV) used as the other starting material is a compound 
which is well known in the field of organic chemistry, and may readily be prepared 
by any conventionally known method. 

In the above-described preparation method (d), when R 1 is para-chloro, ortho- 
hydroxy or methyl and R 2 is hydrogen, the compounds of formulae (Vila) and (Vllb) 
used as starting materials are well-known compounds which are described, for ex- 
ample, in references such as Indian J. Chem. Sect., B. 32B(11), pi 125-9 (1993); J. 
Indian Chem. Soc, 68(1), p47-51 (1991); and Arch. Pharm., 329(12), 532-534, 1996. 
Generally, they may be prepared from a chalcone and a hydrazine according to the 
procedure described in J. Indian Chem. Soc, 64(7), 408 (1987). 

The oxidation reaction of the preparation method (d) may be carried out, for ex- 
ample, according to the procedure described in J. Indian Chem. Soc, 64(7), p408 
(1987). 



Typical examples of the compounds of the above formula (Vila) are 
as follows: 
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3-(2-Fluorophenyl)-5-(2-thienyl)-pyrazoline, 

3-(2-chlorophenyl)-5-(2-thienyl)-pyrazoline, 

3-(2-trifluoromethylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(3-chlorophenyl)-5-(2-thienyi)~pyrazoline, 

3-(4-fluorophenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-bromophenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-iodophenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-ethylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-propylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-isopropylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-butylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-tert-butylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-trifluoromethylphenyl)-5-(2-thienyl)--pyrazoline, 

3-(4-ethoxyphenyl)-5-(2-thienyl)-pyrazoline 5 

3-(4-propoxyphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-methylmercaptophenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-allyloxyphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-propargyloxyphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-methoxymethylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-ethoxymethylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-methylmercaptomethylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-difluoromethoxyphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-trifluoromethoxyphenyl)-5-(2-thienyl)-pyrazoline, 

3-[4-(2,2,2-trifluoroethoxy)phenyl]-5-(2-thienyl)-pyrazoline, 

3-[4-(2,233-tetrafluoropropyloxy)phenyl]-5-(2-thienyl)-pyrazoline, 

3-(4-methoxymethoxyphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-hydroxyphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-phenylphenyl)-5-(2-thienyl)-pyrazoline, 

3-[4-(4-fluorophenyl)phenyl]-5-(2-thienyl)-pyrazoline, 

3-[4-(4-methylphenyl)phenyl]-5-(2-thienyl)-pyrazoline, 

3-(2,4-dichlorophenyl)-5-(2-thienyl)-pyrazoline, 
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3-(3 ? 4-dichlorophenyl)-5-(2~thienyl)-pyrazoline, 

3-(3,5-dichlorophenyl)-5-(2-thienyl)-pyrazoline, 

3-(2,6-difluorophenyl)-5-(2-thienyl)-pyrazoline, 

3-(2 5 4-difluorophenyl)-5-(2-thienyl)-pyrazoline 5 
5 3-(3,4-difluorophenyl)-5-(2-thienyl)-pyrazoline, 

3-(2,4,6-trifluorophenyl)-5-(2-thienyl)-pyrazoline, 

3-(2 5 4,6-trichlorophenyl)-5-(2-thienyl)-pyrazoline, 

3-(2,6-difluoro-4-trifluoromethylphenyl)-5-(2-thienyl)-pyrazoline, 

3-(4-chlorophenyl)-4-fluoro-5-(2-thienyl)-pyrazoline ? 
1 0 3 -(4-fluoropheny l)-4-methy l-5-(2-thieny l)-pyrazoline, 

3-(4-chlorophenyl)-4-methyl-5-(2-thienyl)-pyrazoline ? 

3-(4-chlorophenyl)-4-ethyl-5~(2-thienyl)-pyrazoline, 

3-(4-chlorophenyl)-4-propyl-5-(2-thienyl)-pyrazoline, 

3-(4-chlorophenyl)-4-met±ioxymethyl-5-(2-thienyl)-pyrazoline, 
15 3 -(4-chloropheny l)-4-methy lmercaptomethyl-5-(2-thieny l)-pyrazoline, 

3-(4-chlorophenyl)-4-methylsulfi 

3-(4-chlorophenyl)-4-methylsulfonylmethyl-5-(2-thienyl)-pyrazoline 3 

3-(4-chlorophenyl)-4-(2,2,2-trifluoroethyl)-5-(2-thienyl)-pyrazoline, 

3-(4-chlorophenyl)^-(2,2^3~tetrafluoropropyl)-5-(2-thienyl)-pyrazoline, 

20 l-methyl-3-(4-chlorophenyl)-5-(2-thienyl)-pyrazoline, 

1 -[3-(4-fluoropheny l)-5-(2-thienyl)-4 :> 5-dihydro- 1 H-pyrazoly 1]- 1 ethanone, 
l~[3-(4-chlorophenyl)-5-(2-thienyl)-4,5-dihydro-lH-pyrazolyl]-lethano 
l-[3-(4-chlorophenyl)-5-(2-thienyl)^,5-dihydro-lHpyrazolyl]lpropan 
l-[3-(4-chlorophenyl)-5-(2-thienyl)-4,5-dihydro-lH-pyrazolyl]-lbu1^none, 

25 1 [3(4chlorophenyl)5(2thieny l)4,5dihydro 1 Hpyrazoly l]2methy 1 1 propanoe, 

1 -[3-(4-chlorophenyl)-5-(2-thienyl)~4 7 5-dihydro- 1 Hpyrazolyl] lpentanone, 
1 [3(4chlorophenyl)5(2thienyl)4,5dihydrol Hpyrazolyl]2,2dimethyl Iprope, 
1 -[3-(4-chlorophenyl)-5^(2-thienyl)-4,5-dihydro- 1 H-pyrazolyl]- 1 -none, 
1 - [3 -(4-chloropheny l)-5-(2-thieny l)-4,5-dihydro- 1 Hpyrazoly l]2buten 1 one, 

30 1 [3(4chloropheny l)5(2thienyl)4,5dihydro 1 Hpyrazolyl](cyclopropyl)metha- 

none, 
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l-[3-(4-chlorophenyl)-5K2-thienyl)-4,5-dihydro-lH-pyrazolyl](2,2-difluoro- 
cyclopropyl) methanone, 

1 -[3-(4-chlorophenyl)-5-(2-thienyl)-4,5-dihydro- 1 H-pyrazolyl]-2-methoxy- 
1 -ethanone, 

1 [3(4chlorophenyl)5(2thienyI)4,5dihydro lHpyrazolyl]2(methylmercapto)- 1 - 
ethanone, 

1 [3(4chlorophenyl)5(2thienyl)4,5dihydro 1 Hpyrazolyl](phenyI)methanon, 
1 [3(4chlorophenyl)5(2thienyl)4,5dihydro 1 Hpyrazolyl](4fluorophenyl)meth- 
anone, 

1 [3(4chlorophenyl)5(2thienyl)4,5dihydro 1 Hpyrazolyl](4txifluoromethyl- 
phenyl)methanone, 

l-ethylcarbamoyl-3-(4-chlorophenyl)-5-(2-thienyl)-4,5-dihydro-lH-pyr- 
azole, 

l-(4-chlorophenyl)carbamoyl-3-(4-chlorophenyl)-5-(2-thienyl)4,5dihydro- 
lH-pyrazole, 

l-ethoxycarbonyl-3-(4-chlorophenyl)-5-(2-thienyl)-4,5-dihydro-lH-pyr- 
azole, and 

1 -t-butoxycarbonyl-3-(4-chloropheny l)-5-(2-thieny l)-4,5-dihydro- 1 H- 
pyrazole. 

Typical examples of the compounds of the above formula (VHb) are as fol- 
lows: 

5-(2-Fluorophenyl)-3-(2-thienyl)-pyrazoline, 

5-(2-chlorophenyl)-3-(2-thienyl)-pyrazoline, 

5-(2-trifluoromethylphenyl)-3-(2-thienyl)-pyrazoline, 

5-(3-chlorophenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-fluorophenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-bromophenyl)-3-(2-thienyl)-pyrazoline 3 

5-(4-iodophenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-ethylphenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-propylphenyl)-3-(2-thienyl)-pyrazoline > 
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5-(4-isopropylphenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-butylphenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-tert-butylphenyl)-3-(2-thienyl)-pyrazoline ? 

5-(4-trifluoromethylphenyl)-3-(2~thienyl)-pyrazoline, 

5-(4-ethoxyphenyl)-3-(2~thienyl)-pyrazoline, 

5-(4-propoxyphenyl)-3-(2-thienyl)-pyrazoline 5 

5-(4-methylmercaptophenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-allyloxyphenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-propargyloxyphenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-methoxymethylphenyl)-3-(2-thienyl)-pyrazoline 5 

5 -(4-ethoxymethy lphenyl)-3 -(2-thieny l)-py razoline, 

5-(4-methylmercaptomethylphenyl)-3-(2--thienyl)-pyrazoline, 

5»(4-difluoromethoxyphenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-trifluoromethoxyphenyl)-3-(2-thienyl)-pyrazoline 5 

5-[4-(2,2,2-trifluoroethoxy)phenyl]-3-(2-thienyl)-pyrazoline ? 

5-[4-(2 5 2,3,3-tetrafluoropropyloxy)phenyl]-3-(2-thienyl)-pyrazoline, 

5-(4-methoxymethoxyphenyI)-3-(2-thienyl)-pyrazoline, 

5~(4-hydroxyphenyl)-3-(2-t±iienyl)-pyrazoline, 

5-(4-phenylphenyl)-3-(2-thienyl)-pyrazoline, 

5-[4-(4-fluorophenyl)phenyl]-3-(2-thienyl)-pyrazoline, 

5-[4-(4-methylphenyl)phenyl]-3-(2-thienyl)-pyrazoline, 

5-(2,4-dichlorophenyl)-3-(2-thienyl)-pyrazoline, 

5-(3 ,4-dichloropheny l)-3 -(2-thieny l)-pyrazoline, 

5-(3,5-dichlorophenyl)-3-(2-thienyl)-pyrazoline 5 

5-(2,6-difluorophenyl)-3-(2-thienyl)-pyrazoline, 

5-(2,4-difluorophenyl)-3-(2-thienyI)-pyrazoline, 

5-(3,4-difluorophenyl)-3-(2-thienyl)-pyrazoline, 

5-(2,4,6-trifluorophenyl)-3-(2-thienyl)-pyrazoline, 

5-(2,4,6-trichlorophenyl)-3-(2-thienyl)-pyrazoline, 

5-(2,6-difluoro-4-trifluoromethylphenyl)-3-(2-thienyl)-pyrazoline, 

5-(4-chlorophenyl)-4-fluoro-3-(2-thienyl)-pyrazoline, 
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5-(4-fluorophenyl)-4-methyl-3-(2-thienyl)-pyrazoline, 

5-(4-chlorophenyl)-4-methyl-3-(2-thienyl)-pyrazoline, 

5-(4-chlorophenyl)-4-ethyl-3-(2-thienyl)-pyrazoline, 

5-(4-chlorophenyl)-4-propyl-3-(2-thienyl)-pyrazoline, 
5 5-(4-chlorophenyl)-4-methoxymethyl-3-(2-thienyl)-pyrazoline, 

5-(4-chlorophenyl)-4-methylmercaptomethyI-3-(2-thienyl)-pyrazoli 

5-(4-chlorophenyl)-4-methylsulfmylmethyl-3-(2-thienyl)-pyrazoline, 

5-(4-chlorophenyl)^-me1±Lylsulfonylm^ 

5-(4-chlorophenyl)-4-(2,2,2-triflu^ 
10 5-(4-chlorophenyl)^-(2,2,33-tetrafluoropropyl)-3-(2-thienyl)-pyrazoline, 
l-methyl-5-(4-chlorophenyl)-3-(2-thienyl)-pyrazoline, 
1 -[5-(4-fluorophenyl)-3-(2-thienyl)-4,5-dihydro- 1 H-pyrazolyl]- 1 ethanone, 
1 -[5-.(4-chlorophenyl)-3-(2-thienyl)-4,5-dihydro- 1 H-pyrazolyl]-l ethanone, 
1 -[5-(4-chlorophenyl)-3-(2-thienyl)-4,5-dihydro- 1 Hpyrazolyl] 1 propanone, 
15 l-[5-(4-cmorophenyl)-3-(2-thienyl)^^ 

1 [5(4chlorophenyl)3(2thienyl)4,5dihydrol Hpyrazolyl]2methyl 1 propanoe, 
l-[5 : (4-chlqrophenyl)-3^^^ lpentanone, _ 

1 .[5-(4-chlorophenyl)-3-(2-thienyl)-4,5-dihydro- 1 Hpyrazolyl]2,2dimethyl- 
1 -propanone, 

20 1 -[5-(4-chlorophenyl)-3-(2-thienyl)-4,5-dihydro-l H-pyrazolyl] Ihexanone, 

145-(4-cMorophenyl)-3-(2-1ii^^ 
one, 

1 [5(4chlorophenyI)3(2tMenyl)4,5dihydrol Hpyrazolyi](cyclopropyl)- 
methanone, 

25 l[5(4chlorophenyl)3(2thienyl)4,5dihydrolHpyrazolyl](2,2difluorocycloprop 
yl)methanone, 

1 -[5-(4-chlorophenyl)-3-(2-thienyl)-4,5-dihydro- 1 H-pyrazolyl]-2-methoxy- 
1 -ethanone, 

l[5(4chlorophenyl)3(2thienyl)4,5dihydrolHpyrazolyI]2methylmercaptol- 
30 ethanone, 

1 [5(4chlorophenyl)3(2thienyl)4,5dihydro 1 Hpyrazolyl](phenyl)methanone 
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l[5(4chlorophenyl)3(2thienyl)4,5dihydrolHpyrazolyl](4fluorophenyl) 
methanone, 

1 -[5-(4-chlorophenyl)-3-(2-thienyl)-4 ? 5-dihydro- 1 H-pyrazolyl](4-trifluoro- 
methylphenyl)methanone, 

l-ethylcarbamoyl-5-(4-chlorophenyl)-3-(2-thienyl)-pyrazoline, 
l-(4-chlorophenyl)carbamoyl-5-(4-cUorophenyl)-3-(2-tMenyl)pyrazoline, 
1 -etiioxycarbonyl-5-(4-chlorophenyl)-3-(2-thienyl)-pyrazoline, and 
l-t-butoxycarbonyl-5-(4-chlorophenyl)-3-(2-thienyl)-pyrazoline. 

The compound of formula (VIII) used as the starting material in the above-described 
preparation method (e) may be prepared by the preparation method (a), (b), (c) or (d). 

A typical example of the compound of the above formula (VIII) is as follows: 

3-(4-Chlorophenyl)-4-methylmercaptomethyl-5-(2-thienyl)-lH-pyrazole. 

Typical examples of the compounds of the above formula (IX) which are obtained by 
oxidizing a compound of the above formula (VIII) are as follows: 

3-(4-Chlorophenyl)-4-methylsulfinylmethyl-5-(2-thienyl)- 1 H-pyrazole, and 
3-(4-chlorophenyl)-4-methylsulfonylmethyl-5-(2-thienyl)- 1 H-pyrazole. 

As described previously, all of the compounds of formulae (II), (IV), (X) and (XI) 
used as starting materials in the above-described preparation methods (a), (b), (f) and 
(g) are novel compounds. These compounds, which are novel intermediates accord- 
ing to the present invention, can be represented by the following formula: 




(XVIII) 
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wherein Q is 



5 

-C0-C-cJ^3 -€0-CH-CoJ[^ 

E 2 
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OH 
I 

-CH- 



or 



OH 
I 

-CH- 



and, R , R and n are as defined above, 



with the exception of the cases in which Q is 



OH 
I 

-CH- 



or 



-C0-CH 
I 

R 2 



and R 1 is para-chloro. 



Moreover, the compounds of formulae (Vila) and (Vllb) used as starting materials in 
the above-described preparation methods (d) are novel compounds, with the excep- 
tion of the cases in which R 1 is para-chloro, ortho-hydroxy or methyl and R 2 is hy- 
drogen. These compounds, which are novel intermediates according to the present 
invention, can be represented by the following formula: 



or 




(XlX-a) 



CE 11 ) 




(XlX-b) 



wherein R n represents halogen, C,„ 6 alkyl, C,_ 5 haloalkyl, C 2 ^ alkoxy, C,^ alkylthio, 
C 2 _ 5 alkenyloxy, C 3 . 5 alkynyloxy, C 2 ^ (total carbon number) alkoxyalkyl, C 2 ^ (total 
carbon number) alkylthioalkyl, C,„ 5 haloalkoxy, C 2 ^ (total carbon number) alkoxy- 
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alkoxy, hydroxy or optionally substituted phenyl, and R 2 , R 3 and n are as defined 
above, 

with the exception of the cases in which R l is para-chloro, ortho-hydroxy or methyl 
and R 2 is hydrogen. 

The reaction of the above-described preparation method (a) may be carried out in a 
suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude water; aliphatic, alicyclic and aromatic hydrocarbons (which may optionally be 
chlorinated) such as pentane, hexane, cyclohexane, petroleum ether, ligroine, ben- 
zene, toluene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1,2-dichlo- 
roethane, chlorobenzene and dichlorobenzene; ethers such as ethyl ether, methyl 
ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane (DME), tetrahy- 
drofuran (THF) and diethylene glycol dimethyl ether (DGM); nitriles such as aceto- 
nitrile, propionitrile and acrylonitrile; alcohols such as methanol, ethanol, isopro- 
panol, butanol and ethylene glycol; and acid amides such as dimethylformamide 
(DMF), dimethylacetamide (DMA), N-methylpyrroIidone, 13-dimethyl-2-imitooli- 
dinone and hexamethylphosphoric triamide (HMPA). 

The reaction of the preparation method (a) may be carried out in the presence of an 
acid catalyst. Examples of the acid catalysts which may be used for this purpose 
include mineral acids such as hydrochloric acid, sulfuric acid, nitric acid, hydrobro- 
mic acid and sodium hydrogen sulfite; organic acids such as formic acid, acetic acid, 
trifluoroacetic acid, propionic acid, methanesulfonic acid, benzenesulfonic acid and 
p-toluenesulfonic acid; organic amine hydrochlorides such as pyridine hydrochloride 
and triethylamine hydrochloride; amine sulfonates such as pyridine p-toluenesul- 
fonate and triethylamine sulfonate. 

Although the preparation method (a) may be carried out within a substantially wide 
temperature range, it is generally suitable to employ a temperature in the range of 
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about -20 to about 150. and preferably about 20 to about 120.. Moreover, the reac- 
tion should desirably be carried out under atmospheric pressure, but it may optionally 
be operated under an elevated or reduced pressure. 

5 In carrying out the preparation method (a), the desired compound can be obtained, 
for example, by reacting a 1 mole of the compound of formula (II) with 1 to 5 moles 
of the compound of formula (III) in a diluent such as ethanol and in the presence of 
pyridine p-toluenesul fonate. 

10 The reaction of the above-described preparation method (b) may be carried out in a 
suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude water; aliphatic, alicyclic and aromatic hydrocarbons (which may optionally be 
chlorinated) such as pentane, hexane, cyclohexane, petroleum ether, ligroine, ben- 
zene, toluene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichlo- 

15 roethane, chlorobenzene and dichlorobenzene; ethers such as ethyl ether, methyl 

ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane (DME), tetrahy- 
drofuran (THF) and diethylene glycol dimethyl ether (DGM); nitriles such as ace- 
tonitrile, propionitrile and acrylonitrile; alcohols such as methanol, ethanol, isopro- 
panol, butanol and ethylene glycol; and acid amides such as dimethylformamide 

20 (DMF), dimethylacetamide (DMA), N-methylpyrrolidone, l,3-dimethyl-2-imidazoli- 
dinone and hexamethylphosphoric triamide (HMPA). 

The reaction of the preparation method (b) may be carried out in the presence of an 
acid catalyst. Examples of the acid catalysts which may be used for this purpose 

25 include mineral acids such as hydrochloric acid, sulfuric acid, nitric acid, hydrobro- 
mic acid and sodium hydrogen sulfite; organic acids such as formic acid, acetic acid, 
trifluoroacetic acid, propionic acid, methanesulfonic acid, benzenesulfonic acid and 
p-toluenesulfonic acid; organic amine hydrochlorides such as pyridine hydrochloride 
and triethylamine hydrochloride; amine sulfonates such as pyridine p-toluenesul- 

30 fonate and triethylamine sulfonate. 
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Although the preparation method (b) may be carried out within a substantially wide 
temperature range, it is generally suitable to employ a temperature in the range of 
about -20 to about 150. and preferably about 20 to about 120.. Moreover, the reac- 
tion should desirably be carried out under atmospheric pressure, but it may optionally 
be operated under an elevated or reduced pressure. 

In carrying out the preparation method (b), the desired compound can be obtained, 
for example, by reacting a 1 mole of the compound of formula (IV) with 1 to 5 moles 
of the compound of formula (III) in a diluent such as ethanol and in the presence of 
pyridine p-toluenesulfonate. 

The reaction of the above-described preparation method (c) may be carried out in a 
suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude aliphatic, alicyclic and aromatic hydrocarbons (which may optionally be chlo- 
rinated) such as pentane, hexane, cyclohexane, petroleum ether, ligroine, benzene, 
toluene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1 ,2-dichIoro- 
ethane, chlorgbenzene anddicUorote ethers such as ethyl eth er, methyl ethyl 

ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane (DME), tetrahydrofiiran 
(THF) and diethylene glycol dimethyl ether (DGM); nitriles such as acetonitrile, pro- 
pionitrile and acrylonitrile; alcohols such as methanol, ethanol, isopropanol, butanol 
and ethylene glycol; esters such as ethyl acetate and amyl acetate; acid amides such 
as dimethylformamide (DMF), dimethylacetamide (DMA), N-methylpyrrolidone, 
l,3-dimethyl-2-imidazolidinone and hexamethylphosphoric triamide (HMPA); and 
sulfones and sulfoxides such as dimethyl sulfoxide (DMSO) and sulfolane. 

The reaction of the preparation method (c) may be carried out in the presence of an 
acid binding agent. Examples of the acid binding agents which may be used for this 
purpose include inorganic bases, i.e. hydrides, hydroxides, carbonates and bicarbon- 
ates of alkali metals and alkaline earth metals, such as sodium hydride, lithium hy- 
dride, sodium hydrogen carbonate, potassium hydrogen carbonate, sodium carbonate, 
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potassium carbonate, lithium hydroxide, sodium hydroxide, potassium hydroxide and 
calcium hydroxide; and organic bases, i.e. alcoholates, tertiary amines, dialkylamino- 
anilines and pyridines, such as triethylamine, 1,1,4,4-tetramethylethylene-diamine 
(TMEDA), N,N-dimethylaniline, N,N-diethylaniline, pyridine, 4-dimethylamino- 
5 pyridine (DMAP),l,4-diazabicyclo [2.2.2] octane (DABCO) and 1,8-diazabicyclo 

[5.4.0] undec-7-ene (DBU). 

Although the preparation method (c) may be carried out within a substantially wide 
temperature range, it is generally suitable to employ a temperature in the range of 
10 about -50 to about 150 and preferably about -20 to about 100.. Moreover, the re- 

action should desirably be carried out under atmospheric pressure, but it may option- 
ally be operated under an elevated or reduced pressure. 

In carrying out the preparation method (c), the desired compound can be obtained, 
15 for example, by reacting a 1 mole of the compound of formula (V) with 1 to 5 moles 

of the compound of formula (VI) in a diluent such as tetrahydrofuran and in the pres- 
ence of sodium hydride. 

The reaction of the above-described preparation method (d) may be carried out in a 
20 suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude aliphatic, alicyclic and aromatic hydrocarbons (which may optionally be chlo- 
rinated) such as pentane, hexane, cyclohexane, petroleum ether, ligroine, benzene, 
toluene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1,2-dichloro- 
ethane, chlorobenzene and dichlorobenzene. 

25 

In the preparation method (d), the oxidation of the compound of formula (Vila) or 
(Vllb) is carried out in the presence of an oxidizing agent. Usable oxidizing agents 
include, for example, manganese dioxide, lead oxide, mercury oxide, silver nitrate 
and lead tetraacetate. 
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Although the preparation method (d) may be carried out within a substantially wide 
temperature range, it is generally suitable to employ a temperature in the range of 
about -20 to about 200. and preferably about 20 to about 150.. Moreover, the reac- 
tion should desirably be carried out under atmospheric pressure, but it may optionally 
5 be operated under an elevated or reduced pressure. 

In carrying out the preparation method (d), the desired compound can be obtained, 
for example, by reacting a 1 mole of the compound of formula (Vila) or (Vllb) with 
3 to 10 moles of an oxidizing agent such as manganese dioxide, in a diluent such as 
10 toluene. 

The reaction of the above-described preparation method (e) may be carried out in a 
suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude water; aliphatic, alicyclic and aromatic hydrocarbons (which may optionally be 

15 chlorinated) such as pentane, hexane, cyclohexane, petroleum ether, ligroine, ben- 
zene, toluene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1,2-dichlo- 
roethane, chlorobenzene and dichlorobenzene; ethers such as ethyl ether, methyl 
ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane (DME), tetrahy- 
drofuran (THF) and diethylene glycol dimethyl ether (DGM); and alcohols such as 

20 methanol, ethanol, isopropanol, butanol and ethylene glycol. 

The oxidizing agents which may be used to oxidize the compound of formula (VIII) 
in the preparation method (e) include, for example, hydrogen peroxide, sodium peri- 
odate and m-chloroperbenzoic acid. 

25 

Although the preparation method (e) may be carried out within a substantially wide 
temperature range, it is generally suitable to employ a temperature in the range of 
about -50 to about 200. and preferably about -20 to about 100.. Moreover, the reac- 
tion should desirably be carried out under atmospheric pressure, but it may optionally 
30 be operated under an elevated or reduced pressure. 
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In carrying out the preparation method (e), the desired compound can be obtained, 
for example, by reacting a 1 mole of the compound of formula (VIII) with 1 to 5 
moles of m-chloroperbenzoic acid in a diluent such as dichloromethane. 

5 The reaction of the above-described preparation method (f) may be carried out in a 
suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude water; aliphatic, alicyclic and aromatic hydrocarbons (which may optionally be 
chlorinated) such as pentane, hexane, cyclohexane, petroleum ether, ligroine, ben- 
zene, toluene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1,2-dichlo- 

10 roethane, chlorobenzene and dichlorobenzene; ethers such as ethyl ether, methyl 
ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane (DME), tetrahy- 
drofuran (THF) and diethylene glycol dimethyl ether (DGM); ketones such as ace- 
tone, methyl ethyl ketone (MEK), methyl isopropyl ketone and methyl isobutyl ke- 
tone (MIBK); nitriles such as acetonitrile, propionitrile and acrylonitrile; esters such 

15 as ethyl acetate and amyl acetate; acid amides such as dimethylformamide (DMF), 
dimethylacetamide (DMA), N-methylpyrrolidone, l,3-dimethyl-2-imidazolidinone 
and hexamethylphosphoric triamide (HMPA); and sulfoxides such as dimethyl sul- 
foxide (DMSO). 



20 



25 



The oxidizing agents which may be used to oxidize the compound of formula (X) in 
the preparation method (f) include, for example, manganese dioxide, Jones' reagent 
and pyridinium dichromate (PDC). 

Although the preparation method (f) may be carried out within a substantially wide 
temperature range, it is generally suitable to employ a temperature in the range of 
about -20 to about 200. and preferably about 0 to about 120 . Moreover, the reaction 
should desirably be carried out under atmospheric pressure, but it may optionally be 
operated under an elevated or reduced pressure. 
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In carrying out the preparation method (f), the desired compound can be obtained, for 
example, by reacting a 1 mole of the compound of formula (X) with 1 to 10 moles of 
an oxidizing agent (e.g., PDC) in a diluent such as dichloromethane. 

The reaction of the above-described preparation method (g) may be carried out in a 
suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude water; aliphatic, alicyclic and aromatic hydrocarbons (which may optionally be 
chlorinated) such as pentane, hexane, cyclohexane, petroleum ether, ligroine, ben- 
zene, toluene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1,2-dichlo- 
roethane, chlorobenzene and dichlorobenzene; ethers such as ethyl ether, methyl 
ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane (DME), tetrahy- 
drofuran (THF) and diethylene glycol dimethyl ether (DGM); alcohols such as 
methanol, ethanol, isopropanol, butanol and ethylene glycol; and esters such as ethyl 
acetate and amyl acetate. 

The reaction of the preparation method (g) may be carried out in the presence of an 
acid binding agent. Examples of the acid binding agents which may be used for this 
purpose include inorganic bases, i.e. hydrides, hydroxides, carbonates and bicarbon- 
ates of alkali metals and alkaline earth metals, such as sodium hydride, lithium hy- 
dride, sodium hydrogen carbonate, potassium hydrogen carbonate, sodium carbonate, 
potassium carbonate, lithium hydroxide, sodium hydroxide, potassium hydroxide and 
calcium hydroxide. 

The reaction of the preparation method (g) may be carried out in the presence of a 
catalyst. Examples of the catalysts which may be used for this purpose include 
tetrakistriphenylphosphine palladium. 

The above-described preparation method (g) may also be carried out by using a 
phase-transfer catalyst. Examples of the diluents which may be used for this purpose 
include water; aliphatic, alicyclic and aromatic hydrocarbons (which may optionally 
be chlorinated) such as pentane, hexane, cyclohexane, petroleum ether, ligroine, ben- 
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zene, toluene, xylene, dichloromethane, chlorobenzene and dichlorobenzene; and 
ethers such as ethyl ether, methyl ethyl ether, isopropyl ether, butyl ether, dioxane, 
dimethoxyethane (DME), tetrahydrofuran (THF) and diethylene glycol dimethyl 
ether (DGM). 

Examples of usable phase-transfer catalysts include quaternary ions such as 
tetramethylammonium bromide, tetrapropylammonium bromide, tetrabutylammo- 
nium bromide, tetrabutylammonium bissulfate, tetrabutylammonium iodide, trioc- 
tylmethylammonium chloride, benzyltriethylammonium bromide, butylpyridinium 
bromide, heptylpyridinium bromide and benzyltriethylammonium chloride; crown 
ethers such as dibenzo-18-crown-6, dicyclohexyl-18-crown-6 and 18-crown-6; and 
cryptands such as [2.2.2]-cryptate, [2.Ll]-cryptate, [2.2.1]-cryptate, [2.2.B]-cryptate, 
[20202S]-cryptate and [3.2.2]-cryptate. 

Although the preparation method (g) may be carried out within a substantially wide 
temperature range, it is generally suitable to employ a temperature in the range of 
about 0 to about 200. and preferably about 0 to about 120.. Moreover, the reaction 
should desirably be carried out under atmospheric pressure, but it may optionally be 
operated under an elevated or reduced pressure. 

In carrying out the preparation method (g), the desired compound can be obtained, 
for example, by reacting a 1 mole of the compound of formula (XI) with 1 to 5 moles 
of the compound of formula (XII) in a diluent such as benzene) and in the presence 
of tetrakistriphenylphosphine palladium. 

The reaction of the above-described preparation method (h) may be carried out in a 
suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude aliphatic, alicyclic and aromatic hydrocarbons such as pentane, hexane, cyclo- 
hexane, petroleum ether, ligroine, benzene, toluene and xylene; and ethers such as 
ethyl ether, methyl ethyl ether, isopropyl ether, butyl ether, dioxane, dimeth- 
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oxyethane (DME), tetrahydroftiran (THF) and diethylene glycol dimethyl ether 
(DGM). 

The reaction of the preparation method (h) may be carried out in the presence of an 
5 organometallic reagent. Examples of the organometallic reagents which may be used 
for this purpose include organolithium compound such as methyllithium, n-butyl- 
lithium, sec-butyllithium, tert-butyllithium, phenyllithium, dimetylcopper-lithium, 
lithium diisopropylamide, lithium cyclohexylisopropylamide, lithium dicyclohex- 
ylamide, n-butyllithium.DABCO, n-butyllithium.DBU and n-butyllithium.TMEDA; 
10 and organic Grignard reagents such as methylmagnesium bromide, ethylmagnesium 
iodide and n-propylmagnesium bromide. 

Although the preparation method (h) may be carried out within a substantially wide 
temperature range, it is generally suitable to employ a temperature in the range of 

1 5 about -100 to about 50. and preferably about -80 to about 25.. Moreover, the reaction 
should desirably be carried out under atmospheric pressure, but it may optionally be 

operated under an elevated or reduced pressure. 

In carrying out the preparation method (h), the desired compound can be obtained, 
20 for example, by reacting a 1 mole of the compound of formula (XIII) with 1 to 3 
moles of the compound of formula (XIV) in a diluent such as tetrahydroftiran and in 
the presence of n-butyllithium. 

The reaction of the above-described preparation method (i) may be carried out in a 
25 suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude aliphatic, alicyclic and aromatic hydrocarbons such as pentane, hexane, cyclo- 
hexane, petroleum ether, ligroine, benzene, toluene, xylene; ethers such as ethyl 
ether, methyl ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane 
(DME), tetrahydroftiran (THF) and diethylene glycol dimethyl ether (DGM); alco- 
30 hols such as methanol, ethanol, isopropanol, butanol and ethylene glycol; and acid 
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amides such as dimethylformamide (DMF), dimethylacetamide (DMA), N-methyl- 
pyrrolidone, l,3-dimethyl-2-imidazolidinone and hexamethylphosphoric triamide 
(HMPA). 

5 The reaction of the preparation method (i) may be carried out in the presence of an 

acid binding agent. Examples of the acid binding agents which may be used for this 
purpose include inorganic bases, i.e. hydrides, hydroxides, carbonates and bicarbon- 
ates of alkali metals and alkaline earth metals, such as sodium hydride, lithium hy- 
dride, sodium hydrogen carbonate, potassium hydrogen carbonate, sodium carbonate, 
10 potassium carbonate, lithium hydroxide, sodiummetal amides such as lithium amide, 
sodium amide and potassium amide; and hydroxide, potassium hydroxide and cal- 
cium hydroxide; inorganic alkali organic bases such as alcoholates. 

Although the preparation method (i) may be carried out within a substantially wide 
15 temperature range, it is generally suitable to employ a temperature in the range of 

about -20 to about 200. and preferably about 20 to about 150.. Moreover, the reac- 
tion should desirably be carried out under atmospheric pressure, but it may optionally 
be operated under an elevated or reduced pressure. 

20 In carrying out the preparation method (i), the desired compound can be obtained, for 
example, by reacting a 1 mole of the compound of formula (XV-a) with 1 to 1.5 
moles of the compound of formula (XVI-b) in a diluent such as tetrahydrofuran and 
in the presence of sodium hydride. 

25 The reaction of the above-described preparation method (j) may be carried out in a 
suitable diluent. Examples of the diluents which may be used for this purpose in- 
clude water; aliphatic, alicyclic and aromatic hydrocarbons (which may optionally be 
chlorinated) such as pentane, hexane, cyclohexane, petroleum ether, ligroine, ben- 
zene, toluene, xylene, dichloromethane, chloroform, carbon tetrachloride, 1,2-dichlo- 

30 roethane, chlorobenzene and dichlorobenzene; ethers such as ethyl ether, methyl 
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ethyl ether, isopropyl ether, butyl ether, dioxane, dimethoxyethane (DME), tetrahy- 
drofuran (THF) and diethylene glycol dimethyl ether (DGM); ketones such as ace- 
tone, methyl ethyl ketone (MEK), methyl isopropyl ketone and methyl isobutyl ke- 
tone (MIBK); nitriles such as acetonitrile, propionitrile and acrylonitrile; esters such 
5 as ethyl acetate and amyl acetate; acid amides such as dimethylformamide (DMF), 
dimethylacetamide (DMA), N-methylpyrrolidone, 1 ,3-dimethyl-2-imidazolidinone 
and hexamethylphosphoric triamide (HMPA); sulfones and sulfoxides such as di- 
methyl sulfoxide (DMSO) and sulfolane; and bases such as pyridine. 

10 The reaction of the preparation method (j) may be carried out in the presence of an 
acid binding agent. Examples of the acid binding agents which may be used for this 
purpose include inorganic bases, i.e. hydrides, hydroxides, carbonates and bicarbon- 
ates of alkali metals and alkaline earth metals, such as sodium hydride, lithium hy- 
dride, sodium hydrogen carbonate, potassium hydrogen carbonate, sodium carbonate, 

15 potassium carbonate, lithium hydroxide, sodium hydroxide, potassium hydroxide and 

calcium hydroxide; inorganic alkali metal amides such as lithium amide, sodium 
amide and potassium amide; organic bases, i.e. alcoholates, tertiary amines, di- 
alkylaminoanilines and pyridines such as triethylamine,l,l,4,4tetramethylethylene- 
diamine (TMEDA), N,N-dimethylaniline, N,N-diethylaniline, pyridine, 4-dimethyl- 

20 aminopyridine (DMAP), l,4-diazabicyclo[2.2.2]octane (DAB CO) and 1,8- 
diazabicyclo-[5.4.0]undec-7-ene (DBU); and organolithium compound such as meth- 
yllithium, n-butyllithium, sec-butyllithium, tert-butyllithium, phenyllithium, di- 
metylcopper-lithium, lithium diisopropylamide, lithium cyclohexylisopropylarnide, 
lithium dicyclohexylamide, n-butyllithium. DABCO, n-butyllithium. DBU and n- 

25 butyllithium. TMEDA; and organic Grignard reagents such as methylmagnesium 
bromide, ethylmagnesium iodide and n-propylmagnesium bromide. 

The above-described preparation method (j) may also be carried out by using a 
phase-transfer catalyst. Examples of the diluents which may be used for this purpose 
30 include water; aliphatic, alicyclic and aromatic hydrocarbons (which may optionally 
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be chlorinated) such as pentane, hexane, cyclohexane, petroleum ether, ligro- 
ine,benzene,toluene,xylene,dichloromethane 5 chlorobenzene and dichlorobenzene; 
and ethers such as ethyl ether, methyl ethyl ether, isopropyl ether, butyl ether, di- 
oxane, dimethoxyethane (DME), tetrahydrofuran (THF) and diethylene glycol di- 
5 methyl ether (DGM). 

Examples of usable phase-transfer catalysts include quaternary ions such as te- 
tramethylammonium bromide, tetrapropylammonium bromide, tetrabutylammonium 
bromide, tetrabutylammonium bissulfate, tetrabutylammonium iodide, trioctylmeth- 
10 ylammonium chloride, benzyltriethylammonium bromide, butylpyridinium bromide, 
heptylpyridinium bromide and benzyltriethylammonium chloride; crown ethers such 
as dibenzo-18-crown-6, dicyclohexyl-18-crown-6 and 18-crown-6; and cryptands 
such as [2.2.2]-cryptate, [2.1.1]-cryptate, [2.2.1]-cryptate, [2.2.B]-cryptate, [20202S]- 
cryptate and [3.2.2]-cryptate. 

15 

Although the preparation method (j) may be carried out within a substantially wide 
temperature range, it is generally suitable to employ a temperature in the range of 
about -50 to about 200. and preferably about -20 to about 100.. Moreover, the reac- 
tion should desirably be carried out under atmospheric pressure, but it may optionally 
20 be operated under an elevated or reduced pressure. 

In carrying out the preparation method (j), the desired compound can be obtained, for 
example, by reacting a 1 mole of the compound of formula (IV-b) with 1 to 5 moles 
of the compound of formula (XVII) in a diluent such as tetrahydrofuran and in the 
25 presence of sodium hydride. 

The compounds of formula (I) according to the present invention manifest a powerful 
nematicidal action and anthelmintic action. Accordingly, they can be used as 
nematicides and anthelmintics. Moreover, the active compounds of formula (I) ac- 
30 cording to the present invention exhibit a proper controlling effect on noxious 
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nematodes without causing phytotoxicity to cultivated plants, and on parasites with- 
out causing toxicity to mammals. 

Examples of the nematodes to which the compounds of formula (I) according to the 
5 present invention, can be applied include as follows, but are not limited thereto; root- 
lesion nematodes (Pratylenchus spp.), potato cyst nematode (Globodera rostochiensis 
Wollenweber), soybean cyst nematode ( Heterodera glycines Ichinohe), root-knot 
nematodes (Meloidogyne spp.), rice heart nematode ( Aphelenchoides besseyi 
Christie) and pine nematode (Bursaphelenchu s xylophilus ). 

10 

Examples of the parasites to which the compounds of the formula (I) according to the 
present invention can be applied include as follows, but not limited thereto; 

Parasites of cattle and sheep: 
15 twisted stomach worm (Mecistocirrus spp., Haemonchus spp.) 

stomach worm (Ostertagia spp.) 
esophagus worm (Gongylonema spp.) 

hair worm (Cooperia spp., Nematodirus spp., Trichosrongylus spp.) 

nodular worm (Oesophagostomum spp.) 
20 hook worm (Bunostomum spp.) 

tape worm (Moniezia spp., Taenia spp.) 

lung worm (Dicyocaulus spp.) N 

liver fluke (Fasciola spp.) 

pancreas fluke (Eurytreama spp.) 
25 fluke (Paramphistomum spp., Fischoederius spp., Gasrtothylax spp.) 
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Parasites of horse: 

tape worm (Anoplocephala spp., Paranoplocephala spp.) 

strongylida (Strongylus spp., Triodontophorus spp., Oerophagodontus spp,, 
Trichonema spp., Poteriostomum spp., Cylicocyclus spp., Cyliodontophorus spp.) 

filaria (Setaria spp.) 
pin worm (Oxyuris spp.) 
round worm (Parascaris spp.) 
stomach worm (Habronema spp.) 

Parasites of swine: 

round worm (Ascaris spp.) 
hook worm (Necator spp., Globocephalus spp.) 
nodular worm (Oesophagostomum spp.) 
trichinella (Trichinella spp.) 

macracanthorhynchus (Macracanthorhynchus spp.) 
gnathostoma (Gnathostoma spp.) 
kidney worm (Stephanurus spp., Dioctohphyme spp.) 
lung worm (Metastrongylus spp., Choerostrongylus spp.) 

Parasites of dog: 

round worm (Toxocala spp. Toxascaris spp.) 
hook worm (Uncinaria spp. Ancylostoma spp.) 
whip worm (Trichocephalus spp.) 
thelazia (Thelazia spp.) 
heart worm (Dirofilaria spp.) 
trichinella (Trichinella spp.) 

tape worm (Diphyllobotrium spp., Mesocestoides spp., Taenia spp., 
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Echinococcus spp. Dipylidium spp., Multiceps spp.) 

fluke (Echinocasmus spp., Plagiorchis spp., Heterophyes spp., Metagonimus 
spp.) 

5 

Parasites of cat: 

round worm (Toxoxala spp.) 

1 0 Parasites of chicken: 

round worm (Ascaridia spp.) 

hair worm (Capillaria spp.) 

cecal worm (Heterakis spp.) 

tape worm (Raillietina spp., Hymenolepis spp.) 
i5 fluke (Echinoparyphium spp., Echinostoma spp., Catatropis spp., 

Prosthogonimus spp, Metorchis spp.) 

gape worm (Syngamus spp.) 

Parasites of fish: 

20 

monogenea (Gyrodactylus spp., Dactylogyrus spp.) 



Parasites of human 

round worm (Ascaris spp.) 
25 pin worm (Enterobius spp.) 

hook worm (Ancylostama spp., Necator spp.) 

whip worm (Trichocephalus spp.) 

hair worm (Trichostrongylus spp.) 

filaria (Brugia spp., Wuchereria spp., Onchocerca spp.) 
30 tape worm (Diphyllobothrium spp., Diplogonoporus spp., Taenia spp., 
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Raillietina spp., Taeniarynchus spp.) 
schistosoma (Schistosoma spp.) 
lung fluke (Paragonimus spp.) 
liver fluke (Clonorchis spp.) 

The active compounds of formula (I) according to the present invention, in a case 
where the active compounds are used as nematicides, can be present in their 
commercially available formulations and in the use forms prepared from these 
formulations, as a mixture with other active compounds such as insecticides, sterilizing 
agents, acaricides or fungicides. The aforesaid insecticides include, for example, 
organic phosphates, carbamates,carboxylates, chlorinated hydrocarbons, 
chloronicotinyl compounds, and insecticidal substances produced by microorganisms. 

The active compounds of formula (I) according to the present invention can further 
be present in their commercially available formulations and in the use forms prepared 
from these formulations, as a mixture with synergistic agents. Synergistic agents are 
compounds which increase the action of the active compounds, without it being nec- 
essary for the synergistic agent added to be active itself. 

The content of the active compounds of formula (I) according to the present inven- 
tion in their commercially available use forms can vary within wide limits. The con- 
centration of the active compounds of formula (I) according to the present invention 
in their use forms can be from 0.000001 to 100% by weight, preferably between 
0.00001 to 1% by weight. 

The active compounds of the present invention can be converted into customary for- 
mulations, such as solution, emulsions, wettable powder, suspension, powder, foam, 
paste, granule, natural and synthetic materials impregnated with active compounds, 
microcapsule, coating composition for seeds, and fumigant, 
liquid, pill, tablet and capsul. 
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These formulations may be produced in the manner known per se, for example, by 
mixing an active compound with extenders, i.e. liquid diluents, liquefied gas dilu- 
ents, solid diluents or carriers, optionally with the use of surface-active agents, i.e. 
emulsifying agents and/or dispersing agents and/or foam-forming agents. In the case 
5 of the use of water as an extender, organic solvents, for example, may be used as 

auxiliary solvents. 

As liquid diluents or carriers, there may be used, for example, aromatic hydrocarbons 
such as xylene, toluene and alkylnaphthalenes; chlorinated aromatic and chlorinated 

10 aliphatic hydrocarbons such as chlorobenzenes, chloroethylenes and methylene chlo- 

ride; aliphatic hydrocarbons such as cyclohexane and paraffins (for example, mineral 
oil fractions); alcohols such as butanol, glycol, and their ethers and esters; ketones 
such as acetone, methyl ethyl ketone, methyl isopropyl ketone and cyclohexanone; 
strongly polar solvents such as dimethylformamide and dimethyl sulfoxide; as well 

1 5 as water. 

By liquefied gaseous diluents or carriers are meant liquids which would be gaseous at 
normal temperature and normal pressure, for example, aerosol propellants such as 
butane, propane, nitrogen gas, carbon dioxide and halogenated hydrocarbons. 

20 

As solid diluents, there may be used, for example, ground natural minerals such as 
kaolins, clays, talc, chalk, quartz, attapulgite, montmorillonite and diatomaceous 
earth; and ground synthetic minerals such as highly-dispersed silicic acid, alumina 
and silicates. 

25 

As solid carriers for granules, there may be used, for example, crushed and fraction- 
ated natural rocks suck as calcite, marble, pumice, sepiolite and dolomite; synthetic 
granules of inorganic or organic meals; and granules of organic materials such as 
sawdust, coconut shells, maize cobs and tobacco stalks. 

30 
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As emulsifying and/or foam-forming agents, there are may be used, for example, 
non-ionic and anionic emulsifiers such as polyoxyethylene-fatty acid esters, poly- 
oxyethylene-fatty alcohol esters (for example, alkylaryl polyglycol ethers, alkylsul- 
fonates, alkylsulfates and arylsulfates) and albumin hydrolysis products. 
Usable dispersing agents include, for example, lignin sulfite waste liquors and meth- 
ylcellulose. 

Adhesives may also be used in formulations such as powders, granules and emul- 
sions. Usable adhesives include, for example, carboxymethylcellulose, and natural 
and synthetic polymers such as gum arabic, polyvinyl alcohol and polyvinyl acetate. 

It is possible to use colorants including, for example, inorganic pigments (for ex- 
ample, iron oxide, titanium oxide and Prussian Blue); organic dyestuffs such as aliza- 
rin dyestuffs, azo dyestuffs and metal phthalocyanine dyestuffs; and trace elements 
such as salts of iron, manganese, boron, copper, cobalt, molybdenum and zinc. 

The formulations can generally contain 0.1 to 95% by weight, preferably 0.5 to 90% 
by weight, of the aforesaid active compounds. 

Now, the preparation and use of compounds in accordance with the present invention 
are more specifically explained with reference to the following examples. However, 
it is to be understood that the present invention is not limited thereto. Unless other- 
wise specified, all parts are by weight. 
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Examples 

Synthesis Example 1 




Hydrazine hydrate (228 mg, 4.6 mM) and pyridinium p-toluenesulfonate (50 mg) 
10 were added to a solution of l-(4-chlorophenyl)-3-(2-thienyl)-2-propyn-l-one (750 
mg, 3.0 mM) in ethanol (30 ml), and this mixture was heated under reflux for 2 
hours. After the mixture was allowed to cool to room temperature, the solvent was 
distilled off under reduced pressure, and the resulting residue was dissolved in ethyl 
acetate (50 ml). This solution was washed with a saturated aqueous solution of so- 
15 dium hydrogen carbonate and a saturated aqueous solution of sodium chloride, and 

dried over magnesium sulfate. Thereafter, the solvent was distilled off under reduced 
pressure to ^ o^ 
217°C,inan80%yield. 

20 Synthesis Example 2 




25 cr 

Hydrazine hydrate (6.2 g, 125 mM) was added to a solution of l-(4-chiorophenyl)-3- 
(2-thienyl)-l ? 3-propanedione (22 g, 83 mM) in ethanol (300 ml), and this mixture 
was heated under reflux for 3 hours. After the mixture was allowed to cool to room 
temperature, the solvent was distilled off under reduced pressure. 
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The resulting crystals were washed with a solvent mixture composed of diethyl ether 
and hexane to obtain 20 g (76 mM) of 3-(4-chlorophenyl)-5-(2-thienyl)-lH-pyrazole, 
m.p. 217°C , in a 91% yield. 

5 Synthesis Example 3 



N NH 



10 




l-(4-ChlorophenyI)-2-propyl-3-(2-thienyl)-l,3-propanedione (1.4 g, 4.6 mM) was 
dissolved in ethanol (50 ml), and hydrazine hydrate (343 mg, 6.9 mM) was added 
thereto. This mixture was heated under reflux for 3 hours. After the mixture was 
15 allowed to cool, the solvent was distilled off under reduced pressure. The resulting 
precipitate was filtered while being washed with a solvent mixture composed of hex- 
ane and ether to obtain 1.3 g (4.3 mM) of 3-(4-chlorophenyI)-4-propyl-5-(2-thienyl> 
lH-pyrazole, m.p. 129-132°C, in a 94% yield. 

20 Synthesis Example 4 
Mixture of 
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Acetyl chloride (391 mg, 5 mM) and an oil suspension of sodium hydride (230 mg 
5.8 mM) were added to a solution of 3-(4-chlorophenyl)-5-(2-thienyl>lH-pyrazole (1 
g, 3.8 mM) in tetrahydrofuran (30 ml), and this mixture was reacted at room tem- 
perature for 5 hours. After the reaction was stopped by the addition of water, the 
reaction mixture was extracted with ethyl acetate. The organic layer was washed 
with a saturated aqueous solution of sodium chloride and dried over anhydrous so- 
dium sulfate. Thereafter, the solvent was distilled off under reduced pressure, and 
the resulting residue was purified by column chromatography (Si0 2 ; hexane/ethyl 
acetate = 10/1 to 5/1) to obtain 1.03 g of an about 1:1 mixture of l-acetyl-3-(4-chlo- 
rophenyl)-5-(2-thienyl)-l H-pyrazole and 1 -acetyl-3-(2-thienyl)-5-(4-chlorophenyl)- 
1 H-pyrazole, m.p. 86-89°C. 

Synthesis Example 5 



H 

N N 




Active manganese dioxide (4.35 g, 50 mM) was added to a solution of 3-(4-chloro- 
phenyl)-5-(2-thienyl)-pyrazoline (2.62 g, 10 mM) in toluene (100 ml). This mixture 
was heated under reflux for 3 hours, and then filtered while hot. After the filtrate was 
allowed to cool, the precipitated crystals were collected by filtration, washed with a 
small volume of cold toluene, and then air-dried to obtain 1.46 g of the desired 3 -(4- 
chlorophenyl)-5-(2-thienyl)-l H-pyrazole, m.p. 217°C, in a 56% yield. 
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Synthesis Example 6 



5 



(Cfl 3 ) 3 C 




A 60% suspension of sodium hydride (1.5 g, 37 mM) was added to a solution of 4- 
tert-butylacetophenone (5 g, 28 mM) and ethyl 2-thiophenecarboxylate (4.4 g, 28 
mM) in tetrahydrofuran (100 ml), and this mixture was heated under reflux for 3 
hours. After the mixture was allowed to cool, 100 ml of water was added thereto. 
The resulting mixture was adjusted to pH 1 with a concentrated aqueous solution of 
hydrochloric acid and then extracted with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium chloride and dried over anhy- 
drous sodium sulfate. Thereafter, the solvent was distilled off under reduced pres- 
sure, and the resulting residue was dissolved in ethanol. Hydrazine hydrate (2.1 g, 43 
mM) was added thereto, and this mixture was heated under reflux for 3 hours. After 
the mixture was allowed to cool, the solvent was distilled off under reduced pressure 
to obtain 9.1 g of 3-(4-tert-butylphenyl)-5-(2-thienyl)-lH-pyrazole, m.p. 61-65°C. 

Synthesis Example 7 



Active manganese dioxide (7.5 g, 86 mM) was added to a solution of 5-(4-fluoro- 
phenyl)-3-(2-thienyI)-pyrazoline (3.6 g, 14.6 mM) in toluene (150 ml). This mixture 
was heated under reflux for 1 hour, and then filtered while hot. The filtrate was con- 



N H 
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centrated under reduced pressure, and the resulting residue was recrystallized from 
ethanol to obtain 1.1 g of the desired 3-(4-fluorophenyl)-5-(2~thienyl)-lH-pyrazole 3 
m.p. 181-184°C, in a 30% yield. 



5 



The following Table 1 shows compounds of formula (I) which can be prepared in the 
same manner as described in the foregoing Synthesis Examples 1 to 7, together with 
the compounds obtained in the foregoing Synthesis Examples 1 to 7. 



5 




> — 'KJ ill LJ \J IXLJ.VJ. 

No. 




p2 


r>3 

R 


Melting point (m.p.) 
°C,n D 20 


1 


2-F 


H 


H 


163-165 


2 


2-C1 


H 


H 


122-123 


3 


2-CF 3 


H 


H 


113-116 


4 


3-C1 


H 


H 


182-183 


5 


3-CH 3 


H 


H 


163-165 


6 


4-F 


H 


H 


181-184 


7 


4-C1 


H 


H 


217 


8 


4-Br 


H 


H 


220-224 


y 


4-1 


H 


H 


221-223 


10 


4-CH3 


H 


H 


177-180 


11 


4-C 2 H 5 


H 


H 


170-171 


12 


4-C 3 H 7 -n 


H 


H 


131-136 


13 


4-C 3 H 7 -i 


H 


H 




14 


4-C 4 H 9 -n 


H 


H 


144-147 


15 


4-C 4 H 9 -t 


H 


H 


61-65 


16 


4-CFj 


H 


H 


233-234 


17 


4-C 2 H 5 0 


H 


H 


159-166 


18 


4-C 3 H 7 0 


H 


H 


124-135 


19 


4-CH 3 S 


H 


H 


157-165 
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Compound 
No. 


(R*)n 


R 2 


R 3 


Melting point (m.p.) 
°C,n D M 


20 


4-CH 2 =CHCH 2 0 


H 


H 




21 


4-CH.CCH 2 0 


H 


H 




22 


4-CH,OCH, 


H 


H 


111-116 




4-C,H<OCFU 


H 


H 


97-105 


24 


4-CH.SCHU 


H 


H 


110-113 


2S 


4-CHF 2 0 


H 


H 


127-131 


96 


4-CF 3 0 


H 


H 


146-151 


11 


4-CF,CH.O 


H 


H 


177-181 


?a 

Z.O 


4-CHF.CF-,CFLO 


H 


H 








H 


H 


112-114 


30 


4-OH 


H 


H 


More than 250 


31 

— > 1 


4-C^H< 


H 


H 




32 




H 


H 


220-225 


33 




H 


H 




34 




H 


H 


171-174 


35 


3 4-C1, 


H 


H 


210-211 


36 




H 


H 


241-243 


37 


2,6-F, 


H 


H 


133-134 


38 


2,4-F 2 


H 


H 


127-130 


39 


3,4-F 2 


H 


H 




40 


2,4,6-F 3 


H 


H 




41 


2,4,6-Cl 3 


H 


! H 




42 


4-CF3, 2,6-F 2 


H 


H 




43 


4-C1 


F 


H 




44 


4-F 


CH 3 


H 




45 


4-C1 


CH 3 


H 


194-195 
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Compound 
i\o. 


(R')n 


R 2 


R 3 


Melting 
point(m.p.) 
°C, n n 20 


46 


4-C1 


C 2 H 5 


H 


133-134 


47 


4-C1 


C 3 H 7 -n 


H 


129-132 


48 


4-C1 


CH 2 OCH 3 


H 




49 


4-C1 


CH 2 SCH 3 


H 


131-137 


50 


4-C1 


CH 2 SOCH 3 


H 




51 


4-C1 


CH 2 S0 2 CH 3 


H 




52 


4-C1 


CH 2 CF 3 


H 




53 


4-C1 


CH 2 CF 2 CHF 2 


H 




54 


4-C1 


H 


CH 3 


98-103 


55 


4-C1 


H 


C 3 H 7 -i 


* 1) 


56 


4-C1 


H 


C 4 H 9 -n 


*2) 


57 


4-F 


H 


COCH 3 




58 


4-C1 


H 


COCH 3 


86-89 


59 


4-C1 


H 


COC 2 H 5 




60 


4-C1 


H 


COC 3 H 7 -n 




61 


4-C1 


H 


COC 3 H 7 -i 


n D 20 1.6299 


62 




t-T 

jn 






63 


4-C1 


H 


COC 4 H 9 -t 


n D 2U 1.5979 


64 


4-C1 


H 


COC 5 H u -n 


n D 20 1.5881 


65 


4-C1 


H 


COCH=CH- 
CH 3 


n n 20 1.6691 


66 


4-C1 


H 


co-O 


n D 20 1.6533 


67 


4-C1 


H 


co-<f 


n D 20 1.6320 


68 


4-C1 


H 


COCH 2 OCH 3 


109-112 


69 


4-C1 


H 


COCH 2 SCH 3 


n D 20 1.6369 


70 


4-C1 


H 


COQH 5 


n D 20 1.6769 
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Compound No. 


(R l )n 


R 2 


R 3 


Melting 

point(m.p) °C, 
„ 20 
n D 


71 


4-C1 


H 


CO-C 6 H 4 -4-F 


n D 20 1.6623 


72 


4-C1 


H 


CO-C 6 H 4 -4-CF 3 


221-225 


73 


4-C1 


H 


CONHC 2 H 5 


92-95 


74 


4-C1 


H 


CONHC 6 H 4 -4-Cl 


139-148 


/ .> 


4-Cl 


H 


COOCJHU 


130-132 


76 


4-Cl 


H i 


COOC 4 H<,-t 


88-91 


77 


4-Cl 


H 


CD C ~ PM 

CH3 




78 


4-Cl 


CI 


H 


182-185 


79 


4-Cl 


Br 


H 


196-199 


80 


4-Cl 


H 


COCH 2 Cl 


108-110 


81 


4-Cl 


H 


CH(OC 2 H 5 ) 2 


n D 20 1.5745 


82 


4-C 2 H 5 


H 


COCH3 


n D 20 1.63 81 


83 


4-C 3 H 7 -n 


H 


COCH3 


3) 


84 


4-1 


H 


COCH3 


n D 20 1.6986 


85 


4-F 


H 


COCH3 


4) 


86 


4-Cl 


H 


CH(OCH3) 2 


65-71 


87 


4-CH 3 0 


Br 


COCH3 


5) 


88 


4-CH 3 OCH 2 


H 


COCH3 


6) 


89 


2,6-F 2 


H 


COCH3 


7) 


90 


4-Cl 


H 


CH 2 Si(CH 3 ) 3 


8) 


91 


4-CHjS 


H 


COCH3 


9) 


92 


4-CF3O 


H 


COCH3 


10) 



.00O95O0A2_l_> 



WO 00/09500 




PCT/EP99/05684' 



* 1) Values obtained by NMR spectroscopy of Compound No. 55 
'HNMR (90 MHz, DMSO-d 6 ): 
1.40(6H/2,s) 1.45(6H/2,d) 
5 4.60 (lH,m) 6.60 (1H/2, s) 

6.80(lH/2,s) 7.00-7.80 (7H, m) 

*2) Values obtained by NMR spectroscopy of Compound No. 56 
'HNMR (90 MHz, CDC1 3 ): 
0.90 (3H,t) 1.00-1.50 (2H,m) 

1 0 1 .50-2.00 (2H, m) 4.00-4.20 (2H, m) 

6.45(lH/2,s) 6.60(lH/2,s) 
7.00-8.00 (7H, m) 
*3) Values obtained by NMR spectroscopy of Compound No. 83 
'HNMR (90 MHz, DMSO-d 6 CDC1 3 ): 
15 0.96 (3H,t) 1.40-1.87 (2H,m) 

2.56 (2H, t) 2.69 (3H/2, s) 

2.76(3H/2,s) 6.55(lH/2,s) 

6.86 (IH/2, s) 6.97-7.80 (7H, m) 

*4) Values obtained by NMR spectroscopy of Compound No. 85 
20 1 HNMR (90 MHz, DMSO-d 6 CDC1 3 ): 

2.70 (3H/2, s) 2.80 (3H/2, s) 

6.53(lH/2,s) 6.75(lH/2,s) 
6.90-7.90 (7H, m) 
*5) Values obtained by NMR spectroscopy of Compound No. 87 
25 'HNMR (90 MHz, DMSO-d 6 , CDC1 3 ): 

2.73 (3H/2, s) 2.80 (3H/2, s) 

3.87 (3H,s) 6.75(lH/2,s) 
6.77(lH/2,s) 6.80-7.83 (7H, m) 
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*6) Values obtained by NMR spectroscopy of Compound No. 88 
'HNMR (90 MHz, DMSO-d 6 _ CDC1 3 ): 
2.73 (3H/2, s) 2.77 (3H/2, s) 

5 3.36 (3H,s) 4.50 (1H/2, s) 

6.57(lH/2,s) 6.83(lH/2,s) 
6.90-7.87 (7H, m) 
*7) Values obtained by NMR spectroscopy of Compound No. 89 
'HNMR (90 MHz, DMSO-d 6> CDC1 3 ): 
10 2.77 (3H/2, s) 2.80 (3H/2, s) 

6.75 -7.50(7H, m) 
*8) Values obtained by NMR spectroscopy of Compound No. 90 
'HNMR (90 MHz, DMSO-d 6> CDC1 3 ): 

0.10 (9H/2, s) 0,17(9H/2,s) 
15 3.67 (2H/2, s) 3.80 (2H/2, s) 

6.47 (1H/2, s) 6.63 (1H/2, s) 

7.03-7,77 (7H, m) 

*9) Values obtained by NMR spectroscopy of Compound No. 91 
'HNMR (90 MHz, DMSO-d 6 CDC1 3 ): 
20 2.53 (3H, s) 2,77 (3H/2, s) 

2.80 (3H/2, s) 6.60 (1H/2, s) 

6.83 (1H/2, s) 7.00-7.85 (7H, m) 

*10) Values obtained by NMR spectroscopy of Compound No. 92 
'HNMR (90 MHz, DMSO-d 6> CDC1 3 ): 
25 2.70 (3H/2, s) 2,77 (3H/2, s) 

6.56 (1H/2, s) 6.77(lH/2,s) 
6.90-7.87 (7H, m) 
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Synthesis Example 8 (intermediate) 



CI 




Finely-ground Molecular Sieve 4A powder (8.3 g) and pyridinium dichromate (83 g, 
22 raM) were added to a solution of l-(4-chlorophenyl)-3-(2-thienyl)-2-propyn-l-ol 
(3.8 g, 15 mM) in dry dichloromethane (30 ml), and this mixture was stirred at room 
temperature for 3 hours. After the completion of the reaction was confirmed, the 
reaction mixture was filtered through Celite, and the solvent was distilled off under 
reduced pressure. The resulting residue was purified by column chromatography 
(Si0 2 ; hexane/ethyl acetate = 1/0 to 10/1) to obtain 1.3 g (53 mM) 1 of l-(4-chloro- 
phenyl)-3-(2-thienyl>2-propyn-l-one in a 36% yield. 

'H-NMR (90 MHz, CDC1 3 ): 
7.06-7.70 (5H, m) 
8.17 (2H, d) 

The following Table 2 shows compounds of formula (II) which can be prepared in 
the same manner as described in the foregoing Synthesis Example 8, together with 
the compound obtained in the foregoing Synthesis Example 8. 
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Table 2 



5 




PCT/EP99/0568<T 



Lompounci ino. 






TT 1 
11- 1 


Z. X 




11- A 






TT *\ 
11- J 






TT A 
11- *t 






TT ^ 
11- 3 


*T X 




II- 6 


4-C1 


'H-NMR (90MHz 00(31^)7 06-7 70 
(5H,m), 8.17 (2H,d) 


IT- 7 


4-Br 




II- 8 


4-1 




II- 9- - --~ 


- -4-CH7 ' 


_ 


11-10 


4-C 2 H 5 




11-11 


4-C 3 H 7 -n 




11-12 


4-C 3 H 7 -i 




11-13 


4-CF3 




11-14 


4-C 2 H s O 




II- 15 


4-C 3 H 7 -n-0 




11-16 


4-CF3O 




11-17 


4-C 6 H 5 




11-18 


2,4-Cl 2 




11-19 


3,4-CI, 




11-20 


3,5-Cl, 
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Synthesis Example 9 (intermediate) 



OH 




A solution of l-(4-chlorophenyl)-l-propyn-l-ol (2.0 g, 12 mM) and 2-iodothiophene 
(3.8 g, 18 mM) in benzene (30 ml) was thoroughly purged by bubbling argon there- 
into for 10 minutes. Thereafter, benzyltriethylammonium chloride (273 mg, 1.2 
mM), tetrakistriphenylphosphine palladium (1.4 g, 1.8 mM) and a 2.5N aqueous so- 
lution of sodium hydroxide (46 ml) were added thereto, and this mixture was stirred 
at room temperature for 6 hours. After the addition of a saturated aqueous solution 
of ammonium chloride (46 ml), the resulting mixture was stirred for 10 minutes and 
then extracted with dichloromethane (50 ml). The organic layer was washed with a 
saturated aqueous solution of sodium chloride and dried over anhydrous magnesium 
sulfate. Thereafter, the solvent was distilled off under reduced pressure, and the re- 
sulting residue was purified by column chromatography (Si0 2 ; hexane/ethyl acetate = 
1/0 to 5/1) to obtain 2.6 g (10 mM) of l-(4-chlorophenyl)-3-(2-thienyl)-propyn-l-ol 
in an 84% yield. 

'H-NMR (90 MHz, CDC1 3 ): 
2.41 (1H, d) 
5.65 (1H, d) 
6.82-7.56 (7H, m) 

The following Table 3 shows compounds of formula (X) which can be prepared in 
the same manner as described in the foregoing Synthesis Example 9, together with 
the compound obtained in the foregoing Synthesis Example 9. 
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Compound 
No. 


(R')n 


Properties 


X- 1 


2-F 




X- 2 


2-C1 




X- 3 


3-C1 




X- 4 


3-CH 3 




X- 5 


4-F 




X-6 


4-C1 


'H-NMR (90MHz, CDC1 3 ) 2.41 (lH,d), 
5.65 (lH,d), 6.82-7.56 (7H,m) 


X-7 


4-Br 




X-8 


4-1 




X-9 


4-CH3 




X-10 


4-C 2 H 5 




X-ll 


4-C 3 H 7 -n 




X-12 


4-C 3 H 7 -i 




X-13 


4-CFj 




X-14 


4-C 2 H s O 




X-15 


4-C 3 H 7 -n-0 




X-16 


4-CF3O 




X-17 


4-C 6 H 5 




X-18 


2,4-Cl 2 




X-19 


3,4-Cl, 




X-20 


3,5-Cl, 
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Synthesis Example 10 (intermediate) 

0 0 




CF 3 0 



4-Trifluoromethoxyacetophenone (4.1 g, 20 mM) and ethyl 2-thiophenecarboxylate 
(3.1 g, 20 mM) were placed in a 300 ml eggplant type flask, and 100 ml of dehy- 
drated tetrahydrofuran was added thereto. After this mixture was stirred at room 
temperature, a 60% oil suspension of sodium hydride (1.1 g, 26 mM) was slowly 
added thereto. Thereafter, the resulting mixture was heated under reflux for 6 hours 
and allowed to cool to room temperature. After 100 ml of water was added to the 
reaction mixture under cooling with ice, the reaction mixture was adjusted to pH 1.0 
with a concentrated aqueous solution of hydrochloric acid and then extracted with 
15 1 00 ml of ethyl acetate. The organic layer was washed with a saturated aqueous so- 

lution of sodium chloride and dried over anhydrous sodium sulfate. Thereafter, the 
solvent was distilled off under reduced pressure to obtain 6.2 g of 1 -(2-thienyl)-3-(4- 
trifluoromethoxyphenyl)-l,3-propanedione in an almost quantitative yield. 
'H-NMR (90 MHz, CDC1 3 ): 
20 6.50 (lH,s) 

6.90-8.03 (8H, m) 



The following Table 4 shows compounds of formula (IV) which can be prepared in 
the same manner as described in the foregoing 

Synthes is Example 10, together with the compound obtained in the foregoing Syn- 
thesis Example 10. 
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Table 4 



5 




Compound 
No. 


(R> 


R 2 


Properties 


IV- 1 


2-F 


H 


'H-NMR (90MHz, CDCl,) 
6.80 (lH,s), 7.00-8.00 (7H,m), 16.0 
(lH,bs) 


IV- 2 


2-C1 


H 




IV- 3 


2-CF 3 


H 


'H-NMR (90MHz, CDC1 3 ) 
6.40 (lH,s), 7.20 (lH,m), 7.50-8.00 
(6H,m) 


IV- 4 


3-C1 


H 


'H-NMR (90MHz, CDC1 3 ) 
6.57 (lH,s), 7.10 (lH,m), 
7.17-7.83 (6H,m), 16.0 (lH,bs) 


TV- S 

1 V - J 


J V-/X A3 


H 

X J. 


'H-NMR (90MHz, CDC1 3 ) 
2.30 (3H,s), 6.60 (lH,s), 
7.10 (lH,m), 7.25-7.80 (6H,m), 16.0 
( lH,bs) 


IV- 6 


4-F 


H 




IV- 7 


4-Br 


H 




IV- 8 


4-1 


H 


'H-NMR (90MHz, CDC1 3 ) 
6.60 (lH,s), 7.15 (lH,m), 
7.50-7.90 (6H,m), 16.0 (lH,bs) 


IV- 9 


4-CHj 


H 




IV-10 


4-C 2 H 5 


H 
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Compound 
No. 


(R')n 


R 2 




IV-11 


4-C 3 H 7 -n 


H 


'H-NMR (90MHz, CDC1 3 ) 
0.9(3H,t), 1.60 (2H,m), 
2.60 (2H,t), 
f, S7 n H ^ 

7.00-8.00 (7H,m) 


IV-12 


4-C 3 H 7 -i 


H 




IV-13 


4-C 4 H 9 -n 


H 


'H-NMR (90MHz CDCU 
0.90-2.00 (7H,m), 

2.60 (2H,t), 

6.60 (lH,s), 
7.00-8.00 (7H,m) 


IV-14 




H 


'H-NMR (90MHz, CDC1 3 ) 
1.30 (9H,s), 
6.60 (lH,s), 
7.10-8.00 (7H,m) 


IV-15 


4-CFj 


H 




IV-16 


4-C 2 H s O 


H 


'H-NMR (90MHz, CDC1 3 ) 
1 26 HH tl 
4.10 (2H,q), 
6.63 (lH,s), 
6.95 (2H,d), 
7.15(lH,dd), 
7.60 (lH,d), 
7.77 (lH,d), 
7.90 (2H,d), 
16.0(lH,bs) 


IV-17 


4-C 3 H 7 -n-0 


H 


'H-NMR (90MHz, CDC1 3 ) 
1.20 (3H,t), 
1.80 (2H,m), 
3.95 (2H,t), 
6.50 (lH,s), 
6.80 (2H,d), 
7.10(lH,dd), 
7.50 (lH,d), 
7.66 (lH,d), 
7.80 (2H,d), 
16.0(lH,bs) 
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Compound 
No. 


(R')n 


R 2 


Properties 


IV-18 


4-CH 3 S 


H 


'H-NMR (90MHz, CDC1 3 ) 

2.50 (3H,s), 

6.60 (lH,s), 

7.10 (lH,m), 

7.25 (2H,d), 

7.60 (lH,d), 

7.73 (lH,d), 

7.80 (2H,d) 


IV- 19 


4-CH 3 OCH 2 


H 


'H-NMR (90MHz, CDC1 3 ) 

3.43 (3H,s), 

4.50 (2H,s), 

6.66 (lH,s), 

7.20 (lH,dd), 

7.46 (2H,d), 

7.66 (lH,d), 

7.83 (lH,d), 

7.93 (2H,d), 

16.0(lH,bs) 




IV-20 




4-C 2 H 5 OCH 2 


• — 

H 


'H-NMR (90MHz, CDC1 3 ) 
1.20 (3H,t), 
3.50 (2H,q), 

_4.50.(2H,s),_ _.. _ 

7.10(lH,dd), 
7.40 (2H,d), 
7.56 (lH,d), 
7.73 (lH,d), 
/.yu (Zri,a) 


IV-21 


4-CH,SCH, 


H 






4-CHF 2 0 


H 




IV-23 


4-CF 3 0 


H 


'H-NMR (90MHz, CDC1 3 ) 
6.50 (lH,s), 6.90-8.03 (8H,m) 


IV-24 


4-CF,CHLO 


H 




IV-25 


4-CH 3 OCH 2 0 


H 




IV-26 


4-C 6 H 5 


H 




IV-27 


4(4-F-C 6 H 4 ) 


H 




IV-28 


4-(4-CH 3 - 
QH 4 ) 


H 




IV-29 


2,4-Cl 2 


H 
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Compound 
No. 


(R')n 


R 2 


Properties 


IV-30 


3,4-Cl 2 


H 




IV-31 


3,5-Cl 2 


H 




IV-32 


2,6-F 2 


H 




IV-33 


2,4-F 2 


H 


'H-NMR (90MHz, CDC1 3 ) 
6.50-8.30 (7H,m) 


IV-34 


3,4-F 2 


H 




IV-35 


2,4,6-F 3 


H 




IV-36 


2,4,6-CL, 






IV-37 


4-CF 3 ,2,6-F 2 


H 





Synthesis Example 1 1 (intermediate) 




A 1 molar tetrahydrofuran solution of tetrabutylammonium fluoride (Bu4NF) (3.8 
ml, 3.8 mM) was added to a solution of l-(4-chiorophenyl)-3-(2-thienyl>-l,3-pro- 
panedione (1 g, 3.8 mM) in dehydrated tetrahydrofuran (30 ml) at room temperature, 
and this mixture was stirred at room temperature for 1 hour. The solvent was dis- 
tilled off under reduced pressure, and a homogeneous solution was formed by adding 
30 ml of chloroform to the reside. Then, methyl iodide (Mel) (LI g, 7.6 mM) was 
added thereto, and this mixture was stirred at room temperature for 3 hours. There- 
after, the solvent was distilled off under reduced pressure, and the resulting residue 
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was purified by column chromatography (Si0 2 ; hexane-ethyl acetate solution) to. ob- 
tain 760 mg (2.7 mM) of the desired compound, l-(4-chlorophenyl)-2-methyl-3-(2- 
thienyl)-l,3-propanedione, in a 71% yield. 
'H-NMR (90 MHz, CDC1 3 ): 

1.41 (3H, d) 

5.60 (lH,q) 

7.31 (lH,t) 

7.60 (2H, d) 

7.87-8.06 (4H, m) 

Synthesis Example 12 (intermediate) 



0 0 




Propyl iodide (1.8 g, 11 mM) was added to a solution of l-(4-chlorophenyl)-3-(2- 

thieny 1)- 1 ,3 -propanedione^ (2 .0„g, . 7 .6_ mM) jn a d.ehydrated tetr^ydrofe 

dimethylformamide (20 ml) mixture. Then, a 60% oil suspension of sodium hydride 
(360 mg, 9.0 mM) was slowly added thereto. This mixture was stirred at room tem- 
perature for 10 minutes, heated under reflux for 3 hours, and allowed to cool. After 
60 ml of water was added thereto, the resulting mixture was adjusted to pH 1.0 with 
concentrated hydrochloric acid and then extracted with 100 ml of ethyl acetate. The 
organic layer was washed with a saturated aqueous solution of sodium chloride and 
dried over anhydrous sodium sulfate. Thereafter, the solvent was distilled off under 
reduced pressure, and the resulting residue was purified by column chromatography 
(Si0 2 ; hexane-ethyl acetate solvent mixture) to obtain 1.4 g (4.6 mM) of the desired 
compound, l-(4-chlorophenyl)-2-propyl-3-(2-thienyl)-l,3-propanedione, in a 60% 
yield. 
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'H-NMR (90 MHz, CDChJ: 
0.96 (3H, t) 
1.23-1.60 (2H, m) 
1.97-2.33 (2H, m) 
4.93 (1H, t) 
7.03-7.93 (7H, m) 



The following Table 5 shows compounds of formula (IV-a) which can be prepared in 
the same manner as described in the foregoing Synthesis Examples 11 and 12, to- 
gether with the compounds obtained in the foregoing Synthesis Examples 1 1 and 12. 



WO00/0950& J '^fe PCT/EP99/05684- 

-73 - 



Table 5 



0 0 

II II 

C-CH-C 

R 2 




(IV-a) 



Compound 
No. 


(R')n 


R 2 


Properties 


IV-a-1 


4-F 


CH 3 




IV-a-2 


4-C1 


CH 3 


'H-NMR (90MHz, CDC1 3 ) 
1.41 (3H,d), 5.60 (lH,q), 
7.31 (lH,t), 7.60 (2H,d), 
7.87-8.06 (4H,m) 


IV-a-3 


4-C1 


C 2 H 5 




IV-a-4 


4-C1 


C 3 H 7 -n 


'H-NMR (90MHz, CDC1 3 ) 
0.96 (3H,t), 1.23-1.60 (2H,m), 
1.97-2.33 (2H,m), 4.93 (lH,t), 
7.03-7.93 (7H,m) 


IV-a-5 


4-C1 


CH 3 SCH 2 


'H-NMR (90MHz, CDC1 3 ) 
2.10 (3H,s), 3.30 (2H,dd), 

5.20 (lH,m), 7.10(lH,dd), - 

7.40 (2H,d), 7.60 (lH,d), 
7.70 (lH,d), 7.90 (2H,d) 


IV-a-6 


4-C1 


CH 3 OCH 2 





10 



15 



20 



Synthesis Example 1 3 




*-<o 



l-(4-Bromophenyl)-3-(2-thienyl)-2-propen-l-one (3.0 g, 10.2 mmol) and hydrazine 
hydrate (1 .0 g, 20 mmol) were added to ethanol (30 ml) and heated under reflux for 3 
hours. After the mixture was allowed to cool to room temperature, the solvent was 
distilled off to obtain 3.0 g (98%) of the desired 3-(4-bromophenyl)-5-(2-thienyl)- 
pyrazoline in the form of a resinous material. 
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•H-NMR (90 MHz, CDC 1 3 ): 
3.07 (1H, dd) 

3.47 (1H, dd) 
5.20 (1H, dd) 
6.10 (1H, m) 
6.97 (2H, m) 
7.15 (lH,m) 

7.48 (4H, bs) 

The following Table 6 shows compounds of formula (VH-a) which can be prepared 
in the same manner as described in the foregoing Synthesis Example 13, together 
with the compound obtained in the foregoing Synthesis Example 13. 
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Compound 
No. 


(R )n 




K 


Properties 


VTIa- 1 

V JLlCL. 1 


2-F 


H 


H 




Vila- 2 


2-C1 


H 


H 




Vila- 3 

V lid _/ 


2-CF 3 


H 


H 




Vila- 4 


3-C1 


H 


H 




Vila- 5 


3-CHj 


H 


H 




Vila- 6 


4-F 


H 


H 




Vila- 7 


4-Br 


H 


H 


'H-NMR (90MHz, CDC1 3 ) 
3.07 (lH,dd), 3.47 (lH,dd), 
5.20 (lH,dd), 6.10 (lH,m), 
6.97 (2H,m), 7.15 (lH,m), 
7.48.(4H,bs) 


Vila- 8 


4-1 


H 


H 




Vila- 9 


4-CH3 


H 


H 




Vila- 10 


4-C 2 H 5 


H 


H 




VIIa-1 1 


4-C 3 H 7 -n 


H 


H 




Vila- 12 


4-C 3 H 7 -i 


H 


H 




VIIa-13 


4-0,^-11 


H 


H 




Vila- 14 


4-C 4 H 9 -t 


H 


H 




Vila- 15 


4-CF3 


H 


H 





10 
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Compound 
No. 


(R l )n 


R 2 


R 3 


Properties 


VIIa-16 


4-C 2 H s O 


H 


H 




Vila- 17 


4-C 3 H 7 -n-0 


H 


H 




Vila- 18 


4-CH 3 S 


H 


H 




Vila- 19 


4-CH 3 OCH 2 


H 


H 




VIIa-20 


4-C 2 H 5 OCH 2 


H 


H 




Vlla-21 


4-CH 3 SCH 2 


H 


H 




VIIa-22 


4-CHF 2 0 


H 


H 




VIIa-23 


4-CF3O 


H 


H 




VIIa-24 


4-CF 3 CH 2 0 


H 


H 




VIIa-25 


4-C 6 H 5 


H 


H 




VIIa-26 


4-(4-F-C 6 H 4 ) 


H 


H 




VIIa-27 


2,4-Cl 2 


H 


H 




VIIa-28 


3,4-Cl 2 


H 


H 




VIIa-29 


3,5-Cl 2 


H 


H 




VIIa-30 


2,6-F 2 


H 


H 




VIIa-31 


2,4-F 2 


H 


H 




VIIa-32 


3,4-F 2 


H 


H 




VIIa-33 


2,4,6-F 3 


H 


H 




VIIa-34 


2,4,6-Cl 3 


H 


H 




VIIa-35 


4-CF 3 , 2,6-F 2 


H 


H 




VIIa-36 


4-C1 


CH 3 


H 




VIIa-37 


4-C1 


C 2 H 5 


H 




VIIa-38 


4-C1 


C 3 H 7 -n 


H 




VIIa-39 
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Synthesis Example 14 

H 




3_(4-Fluorophenyl)-l-(2-thienyl)-2-propen-l~one (3.5 g, 15 mM) and hydrazine hy- 
drate (1.5 g, 30 mM) were added to ethanol (30 ml) and heated under reflux for 3 
hours. After the mixture was allowed to cool to room temperature, the solvent was 
distilled off to obtain 3.6 g (98%) of the desired 5-(4-fluorophenyl)-3-(2-thienyl)- 
pyrazoline in the form of a pale-yellow oil, n D 20 =l .6364. 

The following Table 7 shows compounds of formula (Vll-b) which can be prepared 
in the same manner as described in the foregoing Synthesis Example 14, together 
" with the compound obtained inthe foregoing Synthesis Example 14; 
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Table 7 



R 3 




(Vll-b) 



Compound 
No. 


(R> 


R 2 


R 3 


Properties 


VIlD- 1 


O T? 


T T 

H 


H 




VllD- Z 




T T 

H 


H 




VilD- 3 


2-Cr 3 


T T 

H 


H 




VllD- *r 




T T 

H 


H 




\7TTK ^ 
VllD- D 


3-CH 3 


H 


H 




VllD- O 


4-r 


T T 

H 


H 


n D 20 1.6364 


VHb- 7 


4-Br 


11 


u 

11 




Vllb- 8 


4-1 


H 


H 




VIIb-9 


4-CH3 


H 


H 




VIIb-10 


4-C 2 H 5 


H 


H 




VIIb-11 


4-C 3 H 7 -n 


H 


H 




VIIb-12 


4-C 3 H 7 -i 


H 


H 




VIIb-13 


4-C 4 H 9 -n 


H 


H 




VIIb-14 


4-C 4 H 9 -t 


H 


H 




VIIb-15 


4-CF3 


H 


H 




VIIb-16 


4-C 2 H s O 


H 


H 




VIIb-17 


4-C 3 H 7 -n-0 


H 


H 




VIIb-18 


4-CH3S 


H 


H 
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Compound 

J.NU. 


(R ] )n 


R 2 


R 


Properties 


VIIb-19 


4-CH 3 OCH 2 


H 


H 




VIIb-20 


4-C 2 H 5 OCH 2 


H 


H 




VIIb-21 


4-CH 3 SCH 2 


H 


H 




VIIb-22 


4-CHF 2 0 


H 


H 




VIIb-23 


4-CFjO 


H 


H 




VIIb-24 


4-CF 3 CH 2 0 


H 


H 




VIIb-25 


4-C.H, 


H 


H 




VIIb-26 


4-C4-F-C.H.) 


H 


H 




VIIb-27 


2,4-Cl 2 


H 


H 




VIIb-28 


3 4-CU 


H 


H 




VIIb-29 


3,5-CL> 


H 


H 




VIIb-30 


2,6-F. 


H 


H 




VIIb-3 1 


2,4-F, 


H 


H 




VIIb-32 


3,4-F, 


H 


H 




VIIb-33 


2,4,6-F 3 


H 


H 


. — — 


VIIb-34 


2,4,6-Cl 3 


H 


H 




VIIb-35 


4-CF3, 2,6-F 2 


H 


H 




VIIb-36 


4-C1 


CH 3 


H 




VIIb-37 


4-C1 


Q2H5 


H 




VIIb-38 


4-C1 


C 3 H 7 -n 


H 




VIIb-39 
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Test Example 1 : test on root-knot nematodes (test by soaking nematodes in test so- 
lutions) 

5 Preparation of test solutions: 

Test solutions were prepared by dissolving 10 mg each of active compounds in 0.05 
ml of a mixture of a solvent (dimethylformamide) and emulsifiers (Sorpol SD and 
Sorpol BDB), and adding 10 ml of water thereto. 
1 0 Testing procedure: 

1 ml each of the test solutions were placed in test tubes, and 9 ml of an aqueous so- 
lution containing about 500 southern root-knot nematodes to each test tube (so as to 
give a final concentration of 100 ppm). Then, these test tubes were allowed to stand 
15 in a thermostatic chamber at 25. and observed under the microscope after 2 days. 

According the degree of immovableness (or stiffness) of the nematodes, the control- 
ling effect was evaluated on the following basis. 

20 A: 1 00-70% of the nematodes were immovable. 

B: 70-40% of the nematodes were immovable. 

C: Less than 40% of the nematodes were immovable. 

D: 0% of the nematodes were immovable. 

25 The results thus obtained are shown below. 
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Results: 

Compound Nos. 6, 7, 9 ,10, 1 1, 16, 19, 25, 26, 37, 45, 49, 58, 61, 63, 64, 65, 66,-67, 
68, 69, 70, 71, 72, 74, 75, 77, 80, 82, 83, 84, 85, 87, 88, and 89, exhibited the rating 
5 A at an active ingredient concentration of 100 ppm. 

Test Example 2 : test on root-knot nematodes (soil pot test) 
Preparation of test solutions: 

10 Fine granular formulations were prepared by impregnating 99 parts of pumice with 1 
part each of active compounds. 

Testing procedure: 

15 Each of the active compounds prepared in the above-described manner was added to 

soil infested with southern root-knot nematodes so as to give an active ingredient 

concentration of 50 ppm, and intimately blended therein.- This soil was charged . into 

pots having an area of 1/5000 are, and about 20 tomato seeds (of the Kurihara vari- 
ety) were sown in each pot. Tomato plants were grown in a greenhouse and, after 4 

20 weeks, extracted so as not to injure their roots. Then, the root knot index and the 
controlling effect for each active compound were determined in the following man- 
ner. 

Degree of damage 

0: No knot was formed (perfectly controlled). 
25 1 : Knots were formed to a slight degree. 

2: Knots were formed to a moderate degree. 
3 : Knots were formed to a heavy degree. 
4: Knots were formed to the heaviest degree 
(corresponding to no treatment). 
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Root knot index 



Z[(degree of damage)x(number of plants)] 



x 100 



( Total number of plants tested) x 4 



Controlling effect 



(root knot index (root knot index 
of untreated plot) - of treated plot) 



root knot index of untreated plot 



x 100 



According to the value of the controlling effect, the effectiveness was rated on the 
following basis. 

a: The controlling effect was in the range of 100 to 71%. 

b: The controlling effect was in the range of 70 to 50%. 

c: The controlling effect was less than 50%. 

d: The controlling effect was 0%. 

The results thus obtained are shown in Table 8. 
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Table 8 



Compound No. 


Active ingredient concentra- 
tion (ppm) 


Evaluation 


6 


50 


a 


7 


50 


a 


9 


50 


a 


11 


50 


a 


26 


50 


a 


58 


50 


a 


68 


50 


a 


75 


50 


a 


Comparative 
Compound- 1 


50 


c 


Comparative 
Compound-2 


50 


d 



Comparative compound 1: 3-(2-Thienyl)-5-phenyl-lH- pyrazole. 
5 Comparative compound 2: 3-(2-Thienyl)-5-(4- methoxyphenyl)- 

IH-pyrazole. 

Test Example 3 : test on Trichinella spiralis, Owen, larvae 
Testing procedure 

10 

The method was carried out, in accordance with a method described 
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in Tropenmed. ParasitoL, vol. 32 (1981), 31-34, Jenkins, D.C., and Carrington, T.S. 
T. spiralis larvae were isolated from skeletal muscles and diaphragms of SPF/CFW1 
mice and stored in sodium chloride solution (90g/l) supplemented with Canested (20 
fag/ml). The larvae (20 per estimation) were incubated in 2 ml of a solution with the 
following composition: Casitone 20; yeast extract 10; glucose 5; potassium dihydro- 
gen phosphate 0.8; dipotassium hydrogen phosphate 0.8g/l in water (500 ml; pH 7.2) 
and supplemented with Sisomycin (10 mg/1) and Canesten (lmg/1). 

The test compound (10 mg) was dissolved in dimethylsulfoxide (0.5 ml) and added 
to the incubation medium containing the larvae to give final concentrations of 100 
jag/ml. The mixture was incubated at 19°C for five days, after which activity was 
assessed according to Jenkins and Carrington a scale 1-3 where l==weak activity 
(fewer live larvae than in the untreatted control); 2=good acitivity (>=50 % more 
dead larvae than in the untreated control) and 3=full acivity (all larvae dead). 

The results thus obtained are shown in Table 9 
Table 9 



Compound 


Active ingredient 


Evolution 


No. 


ug/ml 




6 


100 


2 


46 


100 


2 


49 


100 


2 



Test Example 4: test on Nippostrongylus brasiliensis, Lane, adult 



Testing procedure 

The meethod was carried out, in accordance with a method described in ParasitoL 
Res., vol. 73 (1987) 191, Rapson, E.B. et al. 
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N.brasiliensis adult worms are isolated from the small intestine of female Wister rats 
and stored in sodium chloride solution (90g/l) supplemented with Canesten (2mg/l) 
and Sisomycin (20 mg/1). Worms (five male and five female) were incubated, ac- 
cording to the method of Rapson et al, and the incubation medium was ajusted so as 
5 to give final concentrations of 100 p.g/ml. The resulting incubation medium was 
assessed for acetylcholine esterase activity, as performed by Rapso et al. using a 
scale 0-3 where 0=no activity (<50 % enzyme inhibition) and l,2and 3 weak, good 
and full activity (50-75, >75and 100 % enzyme inhibition, respectively). 

10 The results thus obtained are shown in Table 10. 



Table 10 



Compound 


Active ingredient 


Evalution 


No. 


ug/ml 




6 


100 


3 




100 ._ . 








46 


100 


3 


49 


100 


3 



15 Test Example 5 : Meloidogyne test 

Test nematode: Meloidogyne incognita 

Solvent: 4 parts by weight of acetone 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

20 To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amount of solvent and the stated amount of emul- 
sifier is added and the concentrate is diluted with water to the desired concentration. 
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The active compound preparation is intimately mixed with soil which is heavily in- 
fected with the test nematodes. The treated soil is transferred into pots, lettuce seeds 
are sown and the pots are kept in the greenhouse. 

5 After the desired time the lettuce roots are checked for infestation with nematodes 
(root galls) and the efficacy of the active compound in % is determined. The efficacy 
is 100 % when infestation is avoided completely and 0 % when infestation level is 
just as high as in the control plants in untreated but equally infested soil. 
The results are shown in table 1 1 . 

10 

Table 1 1 



Compound 


Active compound concentra- 
tion (ppm) 


kill (%) 




5 


100 



15 Test Example 6 : Meloidogyne test 

Test nematode: Meloidogyne incognita 

Solvent: 31 parts by weight of acetone 

Emulsifier: 1 part by weight of alkylaryl polyglycol ether 

20 To produce a suitable preparation of active compound, 1 part by weight of active 
compound is mixed with the stated amount of solvent and the stated amount of emul- 
sifier is added and the concentrate is diluted with water to the desired concentration. 
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The active compound preparation is intimately mixed with soil which is heavily in- 
fected with the test nematodes. The treated soil is transferred into pots, lettuce seeds 
are sown and the pots are kept in the greenhouse. 

After the desired time the lettuce roots are checked for infestation with nematodes 
(root galls) and the efficacy of the active compound in % is determined. The efficacy 
is 100 % when infestation is avoided completely and 0 % when infestation level is 
just as high as in the control plants in untreated but equally infested soil. 

The results are shown in table 12. 

Table 12 



Compound 


active compound 
concentration (ppm 


kill in % after 14 d 


F N — H s 


_ 20 


100. 



Formulation Example 1 (granules) 

25 parts of water is added to a mixture composed of 10 parts of Compound No. 7 
according to the present invention, 30 parts of bentonite (montmorillonite), 58 parts 
of talc, and 2 parts of lignin sulfonate. This mixture is kneaded well, granulated to a 
size of 10-40 mesh by means of an extrusion granulator, and dried at 40-50 ' C to ob- 
tain granules. 
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Formulation Example 2 (granules) 

95 parts of a particulate clay mineral having a particle size distribution of 0.2 to 
2 mm is placed in a rotary mixer and tumbled. This clay mineral is uniformly wetted 
by spraying thereon 7.5 parts of Compound No. 7 according to the present invention 
together with a liquid diluent, and then dried at 40-50. to obtain granules. 

Formulation Example 3 (emulsion) 

30 parts of Compound No. 1 1 according to the present invention, 50 parts of xylene, 
8 parts of polyoxyethylene alkylphenyl ether, and 7 parts of calcium alkylbenzene- 
sulfonate are mixed and stirred to obtain an emulsion. 

Formulation Example 4 (wettable powder) 



15 parts of Compound No. 6 according to the present invention, 80 parts of a 1:5 
mixture of white carbon (finely powdered hydrous amorphous silicon oxide) and 
powdered clay, 2 parts of sodium alkylbenzenesulfonate, and 3 parts of sodium al- 
kylnaphthalenesulfonate-formalin condensate are milled and blended to obtain a 



15 



20 



wettable powder. 
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5 



10 



25 



30 



Claims: 

1) Compounds of the formula (I) 



CR«> 



wherein 




(I) 



R l represents halogen, C,^ alkyl, C,. s haloalkyl, C 2 ^ alkoxy, al- 
kylthio, C 2 . 5 alkenyloxy, C 3 . 5 alkynyloxy, C 2 ^ (total carbon number) 
15 alkoxyalkyl, (total carbon number) alkylthioalkyl, C M haloalkoxy, 

C 2 ^ (total carbon number) alkoxyalkoxy, hydroxy or optionally sub- 
stituted phenyl, 



R 2 represents hydrogen, halogen, C U5 alkyl, C 24 > (total carbon number) 
20 alkoxyalkyl, C 2 ^ (total carbon number) alkylthioalkyl, C 2 ^ (total 

carbon number) alkylsulfinylalkyl, C 2-6 (total carbon number) alkylsul- 
fonylalkyl or C u5 haloalkyl, 



R 3 represents hydrogen, C M alkyl, -COR\COOR 5 ,CH(OR 6 ) 2 or CH 2 Si(R 7 ) 3 , 

R 4 represents C M0 alkyl, C l-6 haloalkyl, C M alkenyl, optionally substi- 
tuted cycloalkyl, C 2-6 (total carbon number) alkoxyalkyl, C 2 ^ (total 
carbon number) alkylthioalkyl, optionally substituted phenyl, C,_ 5 al- 
kylamino, di-(C,^ alkyl)amino or optionally substituted phenylamino, 

R 5 represents C,. 7 alkyl, 

R 6 and R 7 represent C,^ alkyl, and 
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n is 1, 2 or 3, and when n is 2 or 3, the corresponding number (n) of R 1 
radicals may be the same or different, 

2) Compounds of formula (I) according to claim 1, wherein 

R 1 represents fluoro, chloro, bromo, iodo, C M alkyl, C,_ 3 haloalkyl, C^ 
alkoxy, C,_ 3 alkylthio, C 2 _ 3 alkenyloxy, C 3 ^ alkynyloxy, C 2 ^ (total car- 
bon number) alkoxyalkyl, C 2 ^ (total carbon number) alkylthioalkyl, 
C W3 haloalkoxy, C 2 ^ (total carbon number) alkoxyalkoxy, hydroxy, 
optionally halogen-substituted phenyl or optionally C,_ 3 alkyl-substi- 
tuted phenyl, 



represents hydrogen, fluoro, chloro, bromo, C,^ alkyl, C 2 ^ (total car- 
bon number) alkoxyalkyl, C 2 ^ (total carbon number) alkylthioalkyl, 
C 2 ^ (total carbon number) alkylsulfinylalkyl, (total carbon num- 
ber) alkylsuifonylalkyl or C,_ 3 haloalkyl, 

represents hydrogen, C,_ 5 alkyl, -COR 4 , -COOR 5 , CH(OR 6 ) 2 or 
CH 2 Si(R 7 ) 3 , 



R represents C,_ 5 alkyl, C M haloalkyl, C 2 . 3 aikenyl, cyclopropyl, fluoro- 
substituted cyclopropyl, C 2 ^ (total carbon number) alkoxyalkyl, C 2 ^ 
(total carbon number) alkylthioalkyl, optionally halogen-substituted 
phenyl, optionally C 10 fluoroalkyl-substituted phenyl, C K3 alkylamino, 
di-(C M alkyl)amino or optionally chloro-substituted phenylamino, 

R 5 represents C U5 alkyl, 



R 6 and R 7 represent C M alkyl, and 

n is 1, 2 or 3, and when n is 2 or 3, R 1 radicals may be the same or dif- 
ferent. 
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3) Compounds of formula (I) according to claim 1 , wherein 

R 1 represents fluoro, chloro, bromo, iodo, C M alkyl, fluoro-substituted C^ 
alkyl, C 2 _ 3 alkoxy, C,. 2 alkylthio, allyloxy, propargyloxy, C 2 . 3 (total 
carbon number) alkoxyalkyl, C 2 . 3 (total carbon number) alkylthioalkyl, 
5 fluoro-substituted C lo alkoxy, C 2 . 3 (total carbon number) 

alkoxyalkoxy, hydroxy or optionally fluoro- or methyl- substituted 
phenyl, 

R 2 represents hydrogen, fluoro, chloro, bromo, C M alkyl, C 2 . 3 (total car- 
lo bon number) alkoxyalkyl, C 2 . 3 (total carbon number) alkylthioalkyl, 

C 2 _ 3 (total carbon number) alkylsulfinylalkyl, C 2 . 3 (total carbon num- 
ber) alkylsulfonylalkyl or fluoro-substituted Cj_ 3 alkyl, 

R 3 represents hydrogen, C M alkyl, -COR 4 , -COOR 5 , CH(OR 6 ) 2 or 
15 CH 2 Si(R 7 ) 3 , 

— R 4 .„ represents _C,_ 5 . alkyl, C^ haloalky,.C 2 _ 3 alkenyl,._cyolopropyl,__fluoro-. 

substituted cyclopropyl, C 2 _ 3 (total carbon number) alkoxyalkyl, C 2 _ 3 
(total carbon number) alkylthioalkyl, optionally fluoro-substituted 
20 phenyl, optionally trifluoromethyl-substituted phenyl, C^ alkylamino, 

di-(C,_ 2 alkyl)amino or optionally para-chloro-substituted phenyl- 
amino, 

R 5 represents C,^ alkyl, 

25 

R 6 represents Ci_ 2 alkyl, 
R 7 represents methyl and 

n is 1, 2 or 3, and when n is 2 or 3, R 1 radicals may be the same or dif- 
30 ferent. 

4) Processes for the preparation of the compounds of the formula (I) 
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R represents halogen, C w alkyl, C,_ 5 haloalkyl, C 2 ^ alkoxy, C M al- 
kylthio, C 2 _ 5 alkenyloxy, C 3 . 5 alkynyloxy, C 2 ^ (total carbon number) 
alkoxyalkyl, C 2 ^ (total carbon number) alkylthioalkyl, C,^ haloalkoxy, 
C 2 -6 (total carbon number) alkoxyalkoxy, hydroxy or optionally sub- 
stituted phenyl, 

R 2 represents hydrogen, halogen, Cj. 5 aikyl, C 2 ^ (total carbon number) 
alkoxyalkyl, C 2 ^ (total carbon number) alkylthioalkyl, (total car- 
bon number) alkylsulfmylalkyl, C 2-6 (total carbon number) alkyl- 
sulfonylalkyl or C U5 haloalkyl, 

R 3 represents hydrogen, C U5 alkyl, -COR 4 ,COOR 5 ,CH(OR 6 ) 2 or CH 2 Si(R 7 ) 3 , 

R 4 represents C ul0 alkyl,C lj6 haloalkyl, C 2 ^ alkenyl, optionally substituted 
C 3 ^ cycloalkyl, C 2 ^ (total carbon number) alkoxyalkyl, C 2 ^ (total car- 
bon number) alkylthioalkyl, optionally substituted phenyl, C,_ 5 alkyl- 
amino, di-(C,^ alkyl)amino or optionally substituted phenylamino, 

R 5 represents C x _ 7 alkyl, 

R 6 and R 7 represent C,^ alkyl, and 

n is 1 , 2 or 3, and when n is 2 or 3, the corresponding number (n) of R 1 
radicals may be the same or different, 
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characterized in that, 



a) when R 3 is hydrogen : 

compounds of the formula 



(ii) 



wherein R 1 and n are as defined above, are reacted with a compound of the 
formula 

NH 2 -NH 2 (HI) 
in the presence of suitable diluent, and if appropriate, in the presence of an 
acid catalyst, 

or 

b) when R 3 is hydrogen : 
compounds of the formula 

cb')_ „ S 8 n — a (iv) 



wherein R , R and n are as defined above, 

are reacted with the aforementioned compound of the formula (III) in the 
presence of suitable diluent, and if appropriate, in the presence of an acid 
catalyst, 



or 
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c) when R 3 is a radical as defined above but other than hydrogen 



compounds of formula 



(R 1 ) 




(V) 



wherein R\ R 2 and n are as defined above, 



15 



are reacted with the compounds of the formula 

R 3 -x (vi) 

wherein R 3 is a radical as defined above but other than hydrogen, and 



X is halogen, 



20 



in the presence of suitable diluent , and if appropriate, in the presence of an 
acid binding agent, 



or 



25 



30 



d) compound of the formula 




(Vila) 



or 



(R 1 ) 



(Vllb) 
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wherein R 1 , R 2 , R 3 and n are as defined above. 



are oxidized, 



or 



e) when R 2 is alkylsulfinylalkyl or alkylsulfonylalkyl : 



compounds of the formula 




(VIII) 



' S-(CH 2 ) q H 

wherein R\ R 3 and n are as defined above, p is 1, 2 or 3, q is 1, 2, 3, 4 or 5, 
— and 2 <-p+q < 6,-are oxidized. - 

5) Nematicidal compoitions, characterized in that they contain at least one 
pyrazole compound of the formula (I) according to claim 1 . 

6) Process for combating nematodes, characterized in that pyrazoles of the for- 
mula (I) according to claim 1 are allowed to act on nematodes and/or their 
habitat 

7) Use of pyrazoles of the formula (I) according to claim 1 for combating 
nematodes. 



8) Anthelmintic compositions, characterized in that they contain at least one 
pyrazole compound of the formula (I) according to claim 1 . 
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9) Process for combating parasites, characterized in that pyrazoles of the 
formula (I) according to claim 1 are allowed to act on parasites and/or their 
habitat. 

5 1 0) Use of pyrazoles of the formula (I) according to claim 1 for combating para- 

sites. 

1 1 ) Process for the preparation of anthelmintic compositions, characterized in that 
pyrazoles of the formula (I) according to claim 1 are mixed with extenders 

1 0 and/or surface active agents. 

1 2) The compounds of the formula: 




wherein 

Q represents 



Q 



-C0-C=C— l! Sg j) 9 -C0-CH-C0-Ij^jl 



I 



?H OH 



R\ R 2 and n have the same meanings as defined in claim 1, with the exception of the 
cases in which Q is 



30 I 



OH 



-CH-= or -C0-CH-C0-i[^jl 

and R J is para-chloro. g2 
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13. The compounds of the formula: 



(8% 



wherein 




or 



(R 1 ), 
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R',R 2 ,R 3 and n have the same meanings as defined in claim 1, with the excep- 
tion of the cases in which R 1 is para-chloro, ortho-hydroxy or methyl 
and R 2 is hydrogen. 
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